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ABSTRACT
PHYSIOLOGICAL SIGNS OF STRESS DURING CONFLICT: THE ROLE OF
ATTACHMENT STYLE, SEXUAL PASSION, AND LOVE
(February 2008)
MICHAEL L VERNON, B.S., UNIVERSITY OF NEVADA RENO
M.S., UNIVERSITY OF MASSACHUSETTS AMHERST
Ph.D., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Paula R. Pietromonaco
The purpose of this study was to investigate how attachment style, sexual passion, and love
directly and jointly affect the how the HPA-axis responds to relationship conflict. Cortisol
measurements were gathered from 198 dating couples while they discussed a relationship issue
that has recently been the source of heated debate. Sexual passion was associated with higher
levels of cortisol during the conflict for men but not women. In contrast, being in love and being
loved more by a partner were linked to lower levels of cortisol during the moment of conflict for
both men and women. The hypothesis that cortisol levels during conflict further depend on the
interaction between sexual passion, love and a person’s attachment style received some support.
Females high in sexual passion and attachment anxiety experienced a faster increase in cortisol
in anticipation of conflict, and females high in love and avoidance displayed a slower increase in
cortisol during conflict. The discussion also focuses on the role that cortisol appears to play in
conflict related attachment processes.
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CHAPTER 1
INTRODUCTION
One basic assumption of attachment theory (Bowlby, 1969, 1973, 1980, 1982) is that the
attachment system evolved to promote infant survival and security by prompting infants to
maintain close proximity to protective caregivers during times of stress. Following Bowlby's
ideas, attachment researchers have devoted a considerable amount of attention to the role that
stress plays in attachment relationships. Early on, these studies focused exclusively on the
parent-child attachment relationship (e.g., Ainsworth, 1973, 1978). However, as it has become
increasingly clear that Bowlby’s ideas about attachment extend beyond the childhood years (e.g.,
Hazan & Shaver, 1987, 1988; Shaver, Hazan, & Bradshaw, 1988) attachment researchers have
expanded the focus of this research to include adolescent and adult romantic relationships (e.g.,
Feeney & Noller, 1992; Fraley & Shaver, 1998). As these studies show, people differ
systematically in the amount of stress they experience when an important attachment relationship
is threatened (Feeney, 1999) and in the way they generally use attachment figures to cope with
distress in order to regulate feelings of security. According to attachment theory, these
differences are reflected in a person’s attachment style, which is believed to develop in part
based on a person’s history of regulating distress with caretakers and other important attachment
figures throughout childhood and adolescence (Ainsworth, Blehar, Waters, & Wall, 1978;
Bretherton, 1987; Kobak & Sceery, 1988).
In recognition that social stress is a strong activator of the hypothalamic-pituitary-
adrenocortical (HPA) axis, adult attachment researchers have recently begun to examine the link
between adult romantic attachment style and HPA-axis activity (Powers, Pietromonaco,
Gunlicks, & Sayer, 2006) through the measurement of cortisol, which is the main hormonal
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products of this system. This research has revealed that women with an avoidant attachment
style and men with an anxious attachment style show greater physiological signs of stress (i.e.,
heightened cortisol) throughout a brief conflict negotiation with their partner compared those
who are more securely attached. Furthermore, this study showed that, for men, the amount of
stress experienced during conflict also depends on the attachment style of their partner. Men
with insecurely attached partners displayed greater physiological signs of stress (higher cortisol)
throughout the conflict.
Although these findings are important for understanding how adult attachment style is
linked to physiological functioning, other researchers (Marazziti & Canale, 2004) have shown
that people who have recently fallen in love display significantly higher levels of cortisol (41%
on average), compared to a group of not-in-love control participants. As this study reveals, the
activity of the HPA-axis depends on additional contextual variables that characterize a romantic
relationship including the amount of love, and possibly the amount of passion, a person feels
toward their partner. In addition, findings from early relationship research (Tennov, 1979)
provide reason to believe that higher levels of passionate love will also be linked to greater
amounts of stress during conflict. Specifically, this research shows that when a passionate
lover’s feelings appear unreciprocated by their partner, intensely painful feelings of emptiness,
anxiety, despair, desperation, and sometimes even terror quickly ensue. Although passionate
love does appear to be more common among people who are high in attachment anxiety (i.e.,
Hazan & Shaver, 1987), more recent research has shown that people who are high in attachment
avoidance also sometimes feel high levels of passion toward their partner (Vernon &
Pietromonaco, 2004). Taken together, these findings suggest that in addition to a person’s
attachment style, the amount of love and possibly the amount of passion that relationship
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partners feel toward each other need to be considered among the factors that help determine the
levels of stress that relationship partners experience during conflict. The purpose of this study is
to test these ideas by examining the direct relationships that love and passion have to
physiological indicators of stress during conflict, and to test the hypothesis that the level of
physiological stress that individuals display also depends on the interaction between the amount
of love and passion they feel toward their partner and their attachment style.
The following sections provide a review of the relevant theory and findings that provide
the basis for the hypotheses to be tested. These hypotheses focus on the links between sexual
passion, love and cortisol levels, and how sexual passion and love are likely to interact with
attachment style to further determine how the HPA-axis responds to relationship conflict.
Before discussing the relevant theory and findings that form the basis of the hypotheses
to be tested, I will briefly describe the HPA-axis and review findings that help explain why new
lovers are likely to possess levels of cortisol that are higher than normal in the absence of a clear
source of stress (i.e., Marazziti et al., 2004).
The HPA-Axis and Adult Attachment
The HPA-axis is part of the neuroendocrine system and is composed of three primary
structures including the hypothalamus, the pituitary, and the adrenal gland. Although there are at
least three different pathways that mediate the HPA-axis stress response, psychological triggers
reach the HPA-axis primarily through the limbic system, which modulates and coordinates
hypothalamic activity with perception and cognition (de Kloet, 1991 ). Within the limbic system,
the amygdala appears to play a major role in initiating HPA-axis activity that is triggered by fear,
anxiety, and stress (de Kloet, 1991; Levine & Smuts, 1977). When the hypothalamus receives
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excitatory input, it secretes corticotrophin releasing hormone (CRH) and vasopressin (VP).
Downstream, CRH and VP synergistically stimulate cells in the anterior pituitary gland to
produce and release adrenocorticotrophic hormone (ACTH) into circulation (Palkovits, 1987).
When circulating ACTH reaches the cortex of the adrenal gland, cortisol is produced and
released into the blood stream where it affects a range of body structures on both sides of the
blood-brain barrier (for review see Stansbury & Gunnar, 1994).
There are several reasons why it is important to understand how the HPA-axis acts in
response to events that occur in the context of adult romantic relationships. First, and perhaps
most importantly, stressful situations that include threats to important attachment relationships
are presumed to be triggers of the attachment system (Bowlby, 1969, 1973, 1980, 1982).
Because the HPA-axis forms the primary stress system in mammals (de Kloet, Vreugdenhil,
Oitel, & Joek, 1998), clarifying its link to attachment related processes is essential for
understanding the biological basis of attachment.
In support of this view, studies have shown that conflict heightens concerns about a
partner's availability or responsiveness (Kobak & Duemmler, 1994; Simpson & Rholes, 1994;
Simpson, Rholes, & Phillips, 1996) and is often perceived as a risk to the continuation of the
relationship (Baxter & Wilmot, 1985). Likewise, the HPA-axis is sensitive to events that
threaten to the future of a relationship. For example, greater hostility during conflict between
newlyweds has been linked to elevated levels of ACTH (Malarkey, Kiecolt-Glaser, Pearl, &
Glaser, 1994). Another study involving older couples (married for an average of 42 years)
showed that, as negative behavior escalates during conflict, cortisol levels in wives increase
significantly, although corresponding changes do not appear in husbands (Kiecolt-Glaser, Glaser,
C’acioppo, MacCallum, Snydersmith, Kim, & Malarkey, 1997). Women also display higher
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levels of cortisol when their partner withdraws in response to their own negative behavior
(Kiecolt-Glaser, Newton, Cacioppo, MacCallum, Glaser, & Malarkey, 1996). Although the sex
difference appearing in these and other studies may be due to differences in socialized gender
roles (Powers et al., 2006), neuroscientists have found evidence of sex based structural
differences in the central nervous system that may also be linked to some of the sex differences
that have been observed across studies (for review see Rhodes & Rubin, 1999).
Second, proper functioning of the HPA-axis is important for maintaining psychological
and physical health. As many researchers have pointed out, some of the health benefits that
result from being in a healthy long-term relationship are likely to stem from the stress-buffering
effect of partners, which in turn can increase immune system functioning by reducing cortisol
levels (e.g., Esch & Stefano, 2005; Feeney, 2000; Kiecolt-Glaser, Glaser, Cacioppo. &
Malarkey, 1998). This idea is supported by several studies showing that negative marital
behavior is linked to poor immune system functioning (e.g., Dopp, Miller, Myers, & Fahey,
2000; Kiecolt-Glaser et al., 1997; Miller, Dopp, Myers, Felten, & Fahey, 1999) and other studies
showing that abnormally high cortisol levels frequently coincide with disturbances in mood,
cognition, and behavior. In roughly 50 percent of patients with depression, for example, the
HPA-axis is hyperactive enough to warrant a diagnosis of hypercortisolism (Checkley, 1996).
Other studies involving both humans (Wilkinson, Peskind, & Raskind, 1997) and animals
(Fandfield & Eldridge, 1994; Seckl & Olsson, 1995) indicate that disordered HPA-axis
functioning, characterized by prolonged high levels of cortisol, is linked to a range of medical
conditions including, but not limited to, hypertension, atherosclerosis, obesity, insulin resistance,
dyslipidemia (a disease associated with an abnormal lipid count), and bone demineralization (for
reviews see McEwen, 1998; Tsigos & Chrousos, 2002). The potentially detrimental effects of
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cortisol have further been displayed by studies showing that, when anti-glucocorticoid agents are
applied to specific areas of the hippocampus, they induce antidepressant-like changes in behavior
and improve cognition (de Kloet, de Kock, Schild, & Veldhuis, 1988; Papolos, Edwards,
Marmur, Lachman, & Henn, 1993).
As several prominent stress researchers note (Stansbury et al., 1994), healthy HPA-axis
functioning involves the ability to increase cortisol production under conditions of threat, and
then return production to basal levels once a threat has passed. When the HPA-axis becomes
dysregulated and cortisol levels remain high, a range of health problems can follow. Thus, the
finding that new lovers possess significantly higher levels of cortisol in the absence of a clear
source of stress (Marazziti et al., 2004) is somewhat at odds with the prevailing view of cortisol
as a stress hormone. In the following sections, the role of cortisol in infant-mother attachment,
sexual motivation, and passionate love are reviewed in an effort highlight the role that cortisol
appears to play in attachment processes.
The Evolutionary Basis of Cortisol as an Attachment Hormone
According to attachment theory (Bowlby, 1969, 1973, 1980, 1982), evolution equipped
human beings with a set of behavioral systems that increase the odds of survival and
reproductive success. These systems include an attachment system, a sexual/reproductive
system, and a caregiving system. In addressing the role that these systems play in the survival of
our species, Bowlby focused primarily on the attachment system. Specifically, Bowlby proposed
that stress is the primary trigger of the attachment system, which when activated, enhances
survival by prompting infants to find or maintain physical proximity to protective caregivers. In
support of Bowlby’s view, early studies of the infant-mother dyad conducted by Ainsworth and
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her colleagues ( 1 978 ) confirmed that infants seek out contact with their mother (or primary
attachment figure) when stressed, and more recent studies (e.g., Spangler, 1998; Spangler &
Grossmann, 1993) have confirmed that the infant HPA-axis (measured via cortisol) reacts to
stressful circumstances and responds in theoretically expected ways to the quality of caregiving
received. Studies of non-human animals showing that comforting physical contact with mothers
dampens the activity of the HPA-axis (e.g., Gunnar, Gonzalez, Goodlin, & Levine, 1981; Wang,
Bartolome, & Schanberg, 1996) have provided additional evidence in support of Bowlby’s
theory. While these studies provided ground breaking evidence in support of this central tenet of
attachment theory, it seems equally likely and logical to suspect that the odds of survival for
humans during evolutionary times would have been further enhanced if the caregiving, and
sexual/reproductive systems were activated by stress as well. In the remainder of this section
and in the one that follows, evidence in support of this idea is presented by reviewing findings
which show that the main hormonal product (i.e., cortisol) of bodies stress system (i.e. the HPA-
axis) is tied to the activation of the caregiving, and sexual/reproductive systems also described
by Bowlby. In the later section, the evidence for a link between HPA-axis activity and activation
of the sexual/reproductive system is presented within a broader review of the links that cortisol
has to the symptoms of passionate love. Ultimately, these findings suggest that evolution shaped
all of the systems described by Bowlby to respond to stressful or threatening circumstances.
However, before reviewing this evidence, it should first be noted that it is a common
misconception that the negative affective state commonly associated with stress is caused by
cortisol (e.g., Abercrombie, Kalin, & Davidson, 2005). Although cortisol is clearly involved in
the stress response, stress researchers widely agree that cortisol's primary role is to assist in the
mobilization of energy resources that can be used to cope with or defend against a stressor (e.g..
7
Dallman, Darlington, Sueinaru, Cascio, & Levin, 1989; Marinelli & Piazza, 2002; Munck,
Guyre, & Holbrook, 1984). The former point is supported by studies showing that cortisol is
involved in some forms of positive affect (e.g.. Brown, Sirota, Niaura, & Engebretson, 1993;
Hubert, Moller, & de Jong-Meyer, 1993) and has affects on a range of psychological processes
that are time, context, and dose dependent.
As a review of the relevant literature reveals, only a small handful of the studies that have
examined the hormonal correlates of maternal behavior have included measures of cortisol.
However, all of these studies provide evidence that greater amounts of cortisol coincide with
perceptions and behaviors that should improve the quality of care that infants receive from their
mothers. For example, three days postpartum, cortisol levels are positively associated with the
intensity of close contact and number of approach-related behaviors displayed by mothers, and
this relationship is even stronger among mothers that express a more positive attitude toward
pregnancy (Fleming, Steiner, & Anderson, 1987). Similarly, mothers high in cortisol express
significantly greater amounts of sympathy in response to hearing to the cries of infants (Stallings,
Fleming, Corter, Worthman, & Steiner, 2001 ). Consistent with the idea that cortisol assists in
the mobilization of energy resources cortisol also appears to provide mothers with the energy
needed to provide care to infants. As this research shows, breast feeding teen mothers possess
higher levels of cortisol than non-breast feeding mothers, and in these mothers, higher levels of
cortisol are associated with increased levels of energy (Krpan, Coombs, Zinga, Steiner, &
Fleming, 2005). Finally, cortisol appears to enhance the recognition of and attraction to infant
odors. As studies show, cortisol levels are positively associated with the ability of mothers to
pick out the odor of their own infant (Fleming, Steiner, & Corter, 1997), and mothers that
possess higher levels of cortisol rate their infant's odor significantly more pleasant than mothers
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who are low in cortisol (Steiner, Coote, Tran, Corter, & Fleming, 1996). Although it is unclear
whether external sources of stress or threat can induce or enhance these effects, at minimum,
these studies indicate that the quality of care infants receive is indeed linked greater
physiological signs of stress in mothers. Likewise, these studies provide compelling evidence
that the caregiving system described by Bowlby is in a greater state of activation when stress
hormones are present in greater amounts.
Most Aspects of Passionate Love are linked to Heightened Cortisol
In a study of the hormonal changes associated with falling in love, it was discovered that
new lovers display significantly higher levels of cortisol (36% for males, 43% for females) when
compared to a group of not-in-love control participants (Marazziti et al., 2004). The authors of
this study suggested that this finding may have resulted from the stressful and arousing
conditions associated with the initiation ofsocial contact.” However, the fact that these
participants had been in their relationships for an average of 3 months and were all sexually
active, suggests that the initiation of social contact is unlikely to have been the source this
apparent stress. As the findings presented below suggest, it seems more likely that these
participants may have been in the midst of the earliest and perhaps most intense phase of
passionate love. As these findings reveal, a majority of the symptoms of passionate love have
been linked to heightened levels of cortisol.
First, passionate love can be considered a goal oriented motivational state (Aron, Fisher,
& Strong, 2006; Aron, Fisher, Mashek, Strong, Li, & Brown, 2005) characterized by high levels
of arousal (Berscheid & Walster, 1978). As several studies show, cortisol stimulates both
motivation and psychological arousal. For example, when glucocorticoids are administered to
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lab animals, they are reinforcing and stimulate the release of dopamine in brain structures that
mediate motivation (Deroche, Piazza, Casolini, Le Moal, & Simon, 1993; Piazza, Deroche,
Deminiere, Maccari, Moal, & Simon, 1993). Studies of humans also show that an increase in
cortisol is linked to the release of dopamine into brains pathways that mediate motivation and
reward (Pruessner, Champagne, Meaney, & Dagher, 2004). Within the reticular formation,
which strongly regulates brain excitability and arousal, glucocorticoids have been shown to
enhance the firing rate of neurons in a dose dependent manner (Avanzino, Celasco, Cogo,
Ermirio, & Ruggeri, 1987; Dubrovsky, Williams, & Kraulis, 1985). Other studies of humans
show that cortisol dose-dependently enhances the amplitude of auditory evoked potentials and
increases mental concentration while reducing experimental fatigue (Bom, Hitzler, Pietrowsky,
Pauschinger, & Fehm, 1988). Finally, mental alertness as reflected in waking EEG (Beta wave)
activity also appears to be coupled with the release of cortisol (Chapotot, Gronfier, Jouny,
Muzet, & Brandenberger, 1998). Together, these findings provide a range of evidence that
cortisol is likely to be least partially responsible for the high levels of motivation, increased
levels of energy, and psychological arousal associated with a state of passionate love.
Passionate love is also strongly associated with the pursuit of intimacy goals (Vernon &
Pietromonaco, 2004, 2005), and least two studies have shown that cortisol is released in greater
amounts when intimacy goals become active. Women, for example, show a significant increase
in both cortisol and affiliation motivation after viewing a film containing a strong theme of
affiliation (Wirth & Schultheiss, 2006). Parallel to this finding, men displayed a significant
increase in cortisol and sexual arousal after viewing a film containing erotic sexual content
(Brown & Heninger, 1975).
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When passionate love is reciprocated, individuals often report blissful feelings of
euphoria (Tennov, 1979). Although the studies that have examined the relationship between
cortisol and mood have produced inconsistent findings that often show no link (e.g., Lupien,
Gil I in, & Hauger, 1999; Wachtel & de Wit, 2001), many healthy participants have reported
feelings of euphoria immediately after being injected with cortisol (Plihal, Krug, Pietrowsky,
Fehm, & Bom, 1996; Schmidt, Fox, Goldberg, Smith, & Schulkin, 1999). Case studies also
show that the oral administration of cortisol, in amounts that are likely to exceed the normal
physiological range, triggers feelings of euphoria (e.g.. Fox & Gifford, 1953) in some
participants. Some participants in studies of the long-term effects of cortisol administration have
also reported feelings of euphoria, and some have even reported experiencing feelings of
‘giddiness’ (Brown, Khan, & Nejtek, 1999; Brown, Suppes, Khan, & Cannody, 2002;
Wolkowitz, Reus, Weingartner, Thompson, Breier, Doran, Rubinow, & Pickar, 1990). In
addition to these findings, researchers using mood induction techniques have found further
evidence in support of the idea that cortisol may assist in producing euphoric mood states. In
one particular study (Brown, Sirota, Niaura, & Engebretson, 1993), feelings of elation were
associated with a pattern of increased cortisol release that was identical to the pattern linked to
the induction of sadness. Furthermore, the cortisol changes observed in this study were unrelated
to measures of cardiovascular arousal, further suggesting that cortisol is responsible for
enhancing psychological rather than physiological arousal per se.
Passionate lovers also are known to experience constant intrusive thoughts of their
partner and have an obsessive tendency to mentally relive previous interactions with a partner in
fine detail (Tennov, 1979). This symptom of passion is consistent with findings showing that
cortisol is critical for the consolidation of emotional memories. Fligher basal levels of cortisol.
1
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for example, correlate positively with memory for emotional faces (Putman, Van Honk, Kessels,
Mulder, Koppeschaar, 2004; Van Honk, Kessels, Putman, Jager, Koppeschaar, & Postma, 2003)
and when cortisol levels are naturally heightened via stress or through oral administration,
memory for emotionally arousing stimuli is enhanced (Buchanan & Lovallo, 2001; Cahill,
Gorski, & Le, 2003; Okuda, Roozendaal, & McGaugh, 2004). In some cases, heightened levels
of cortisol have even been found to improve memory for objectively non-arousing stimuli (e.g.,
Abercrombie, Kalin, & Davidson, 2005; Rimmele, Gregor, Mathiak, & Hautzinger, 2003).
These findings also coincide neatly with animal research indicating that glucocorticoids facilitate
the integration and interpretation of sensory information (Henkin, 1970).
Another symptom that has been linked to high levels of passionate love is the fear of
rejection (Tennov, 1979). As a recent meta-analysis of acute stressors has revealed, threats to the
social self that involve the possibility of rejection produce reliable and robust increases in
cortisol (for review see Dickerson & Kemeny, 2004). Although this review did not include any
studies of romantic rejection, this link has been confirmed. In one study, a significant increase in
cortisol was observed in participants after they viewed a film containing a strong theme of
romantic rejection (Wirth et ah, 2006). Another study showed that men experience a significant
increase in cortisol immediately after experiencing real-world rejection by a sought after dating
partner (Slatcher, Mehta, & Josephs, 2006).
Passionate love is also strongly linked to the goal to have sex (Vernon & Pietromonaco,
2005), and there is evidence from a range of animal studies showing that an increase in
glucocorticoid production accompanies the readiness to engage in reproductive behavior. More
specifically, heightened levels of glucocorticoids have been observed to accompany expressions
of sexual receptivity in a wide variety of species including squirrel monkeys (Schiml, Mendoza,
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Saltzman, Lyons, & Mason, 1996), tufted capuchin monkeys (Lynch, Ziegler, & Strier, 2002),
golden-mantled ground squirrels (Boswell, Woods, & Kenagy, 1994), lizards (Manzo, Zerani,
Gobbetti, Di Fiore, Maddalena, & Angelini, 1994), crested newts (Zerani & Gobbetti, 1993),
timber wolves (McLeod, Moger, Ryon, Gadbois, & Fentress, 1996), sugar gliders (Bradley &
Stoddart, 1992), and rams (Borg, Esbenshade, Johnson, Lunstra, & Ford, 1992). One study that
clearly reveals this link showed that when the production of glucocorticoids is blocked in female
shrews, expressions of sexual interest decrease significantly, and this effect reverses itself when
stress hormones are replaced via injection (Schiml & Rissman, 1999). The possibility that
cortisol plays a similar role in humans is suggested by the fact that the in-love women in
Marazziti and Canale’s (2004) study also possessed significantly higher levels of testosterone,
which is widely known to be associated with sexual arousal (e.g., Bagatell, Heiman, Rivier, &
Bremner, 1994; Tuiten, Van Honk, Koppeschaar, Bemaards, Thijssen, & Verbaten, 2000), and
when participants were reassessed 12 to 28 months later, the cortisol and testosterone levels of
16 of the 24 new lovers no longer differed from the not-in-love the control group. This period of
time is long enough from the most intense phase of passion love to have faded (Tennov, 1979),
and is consistent with the tendency for relationship partners to be most sexually active during the
earliest stages of their relationship (Ard, 1977; Fisher, 1992).
Research has also shown that stress hormones directly promote the formation of partner
preferences in some mammalian species. For example, when corticosteroid levels are heightened
either through exposure to stressful conditions or via injection, male voles form partner
preferences significantly more quickly and this effect can be eliminated by diminishing the
availability of stress hormones through removal of the adrenal gland (DeVries, DeVries,
Taymans, & Carter, 1996).
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The high levels of cortisol that have been found in new-lovers also may help to maintain
higher levels of physical attraction in humans. As research shows, the amount of cortisol that
appears in the saliva of women correlates highly with their level of attraction to male body odor
(Rantalaa, Eriksson, Vainikka, & Kortet, 2006). This relationship also appears to be bi-
directional, as other research shows that, after women are asked to smell a chemical naturally
present in male perspiration (i.e., androstadienone), a significant increase in cortisol and sexual
arousal follows (Wyart, Webster, Chen, Wilson, McClary, Khan, & Sobel, 2007). These two
findings are also consistent with research showing that both men and women rate even neutral
stimuli as more arousing after receiving an oral dose of cortisol (Abercrombie, Kalin, &
Davidson, 2005).
A decrease in appetite and need for sleep are two other symptoms frequently reported by
individuals in a state of high passion (Hatfield, 1988; Tennov, 1979). As research shows,
extremely high levels of cortisol are known to reduce feelings of hunger (Dallman, Strack,
Akana, Bradbury, Hanson, Scribner, & Smith, 1993). Although a decreased need for sleep may
be due to the increased energy and excitement that passionate lovers feel (Tennov, 1979), people
with insomnia show significantly higher levels of cortisol around the clock compared to normal
controls (Vgontzas, Bixler, Lin, Prolo, Mastorakos, Vela-Bueno, Kales, & Chrousos, 2001), and
a loss of sleep results in significantly higher levels of cortisol throughout the following day and
evening (Leproult, Copinschi, Buxton, & Van Cauter, 1997).
Many passionate lovers also report being completely obsessed with the object of their
affection (Tennov, 1979). In addition to several other physiological similarities between
passionate love and obsessive compulsive disorder (OCD) (see reviews by Meloy & Fisher,
2005; Tallis, 2005), people with OCD display significantly higher levels of cortisol all along the
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circadian rhythm compared to normal controls, and the size of the difference is correlates
positively with the severity of their OCD symptoms (Monteleone, Catapano, Del Buono, & Maj,
1994). Similar to the way that passionate love and its obsessive effects are known to wear off
with time, reductions in OC'D symptoms that follow 10-weeks of pharmacological treatment also
correlate with reductions in cortisol (Gehris, Kathol, Black, & Noyes, 1990).
A craving for physical and emotional union with a relationship partner is yet another
symptom reported by people in a state of high passion (Tennov, 1979). As drug addiction
researchers have shown, cortisol enhances feelings of craving in people that are addicted to
stimulant drugs. For example, cocaine addicts that receive intravenous injections of cortisol
experience a significant increase in cravings for cocaine (Elman, Lukas, Karlsgodt, Gasic, &
Breiter, 2003). Conversely, when cortisol production is suppressed, smokers experience a
significant decrease in cravings for nicotine, although this effect only appears in low impulse
smokers (Reuter & Hennig, 2003).
Finally, researchers (Roney, Lukaszewski, & Simmons, 2007) have found that some men
(42% in a sample of 74) display a significant increase in cortisol following a brief (15 minute)
conversation with a potential mate. In contrast to the idea that such a change is due to the
stressful or arousing nature of such interactions, the cortisol changes observed in the males in
this study were unrelated to their reports of the interaction as stressful, and were negatively
associated with being perceived by the female confederates as aroused. Most importantly, the
changes in cortisol seen in these males were positively and significantly associated with
perceptions that they were liked more by the female (confederate). While these findings appear
to suggest that cortisol is unrelated to the stress associated with romantic social contact, the
conversation with these males was intentionally initiated made by the female confederates which
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is likely to have eliminated this source of stress in these participants. Thus, these findings do not
fully eliminate the possibility that the stress associated the initiation of contact could also
influence cortisol levels.
Taken together, these findings suggest cortisol is likely to be naturally involved in the
majority of the prominent symptoms associated with a state of intense passionate love. These
findings also add to those showing a link between cortisol and caregiving behavior and provide
additional support for the idea that during the course of evolution, the main hormonal product of
the bodies stress system became linked to all of the systems described by Bowlby including the
caregiving system, the sexual system, and the attachment system.
Measures of Sexual Passion and Love in the Current Study
Because the data for this study have already been collected and does not include a
measure of the type of love described by Tennov (1979) (i.e., the Passionate Love Scale), it is
necessary to review the measures that will be used to test the hypothesis of this study. These
measures include the 3-item love and sexual passion subscales from the Perceived Relationship
Quality Components (PRQC) Inventory (Fletcher, Simpson, & Thomas, 2000). As the authors
of this inventory note, the scales within the PRQC were designed as carefully as possible to
capture people’s own perceptions of these constructs, while maximizing internal reliability and
face validity, and minimizing item overlap as much as possible. The items in the love subscale
include: 1 ) How much do you love your partner? 2) How much do you adore your partner? and
3) How much do you cherish your partner? The items that in the sexual passion subscale
include: 1 ) How passionate is your relationship? 2) How lustful is your relationship? and 3)
How sexually intense is your relationship?
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Perhaps because the PRQC is a relatively new measure of relationship quality, no
published studies could be found which show how the dimensions of this scale correspond to
other more commonly used measures of love, which would help clarify how these scales
correspond to the type of passion described by Tennov (1979), and other types of love.
Nevertheless, researchers have recognized the distinction between love and sexual passion.
Although sexual activity, desire, and attraction are prominent components of passionate love
(Hatfield, 1988), researchers (Baumeister & Bratslavsky, 1999; Meyers & Bersheid, 1997) have
cautioned that sexual desire or passion is not synonymous with romantic love nor is it a sufficient
condition for experiencing love. In drawing this conclusion, these researchers (Baumeister et al,
1999; Meyers at al., 1997) focused primarily on the fact that sexual desire is known to occur in
completely anonymous contexts where romantic love is highly unlikely or completely impossible
(e.g., as in sexual attractions to movie stars). Other evidence also indicates that sexual passion
and love are distinct. As fMRI research shows, the pattern of activation associated with sexual
arousal overlaps only minimally with the pattern of activation that appears when lovers view
photos of their partner (e.g., Amow, Desmond, Banner, Glover, Solomon, Polan, Lue, & Atlas,
2002; Bartels & Zeki, 2000). As these fMRI studies reveal, sexual arousal and love utilize
largely distinct brain circuits, which would be unlikely if sexual passion and love were the same
phenomenon. These findings also correspond neatly with Tennov’s (1979) findings showing that
both men and women can be found who possess strong feelings of romantic love for another in
the absence of sexual desire. Finally, the subscales of love and sexual passion used in this study
were only weakly correlated (r = .22, p < .05) in the validation of this inventory (Fletcher,
Simpson, & Thomas, 2000) which further highlights the fact that these constructs are largely
distinct.
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Given the difference between love and passion, it is necessary to consider the evidence
that can inform predictions about how love and sexual passion will be associated with cortisol
levels during conflict. The evidence reviewed above shows that cortisol levels increase when the
sexual/reproductive system has been activated. Given the evidence showing that cortisol
enhances motivation and increases energy levels (e.g., Deroche et al., 1993; Piazza et al., 1993;
Pruessner et al., 2004), it is possible that the purpose of this cortisol, in the context of
sexual/reproductive pursuits, is to facilitate the achievement of sexual/reproductive goals. If this
is the role of cortisol in this context, this in turn suggests that when people are high in sexual
passion conflict may threaten the goal of the sexual/reproductive system, and cause the HPA-axis
to respond to this threat by releasing greater amounts of cortisol.
Experimental evidence that can help to inform how love, as measured by the PRQC,
should be associated with cortisol levels during conflict is rather slim, but does exist. In one
particular study where love was measured using Rubin’s (1970) love scale, people who were
more in love possessed significantly lower levels of cortisol ((3 = -.34, p < .05) when asked to
imagine scenes that were typical of their relationship (Berry & Worthington, 2001 ). As a review
of the items in Rubin’s (1970) love scale reveals (see scale items in appendix), higher scores on
this scale indicate that people think of a “loving” relationship as one that is characterized by
mutual confidence, support, and concern for a partner’s well-being, and an eagerness to forgive
transgressions. This finding and evidence showing that cortisol levels tend to decline as new
relationships mature (Marazziti et al., 2004) suggest that the PRQC love scale, which assesses
the extent to which people love, cherish, and adore their partner, also will predict lower levels of
cortisol in general and during conflict. It is also worth noting that this prediction fits with the
observation (e.g.. Diamond, 2004) that as the arousing state of passionate love subsides, it is
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often replaced by feelings of security, care, and comfort, which indicate that a deeper and
perhaps more enduring attachment has formed between partners.
Given the love and sexual passion measures that are available in the data to be analyzed
for this study, and given the evidence suggesting that PRQC measures love and sexual passion
will show different relationships with cortisol levels, the hypotheses to be tested focus on how
these two components, sexual passion and love, will be linked to cortisol levels before, during,
and after conflict.
Review of Attachment Theory
According to Bowlby (1969, 1973), important individual differences exist in the
propensity to seek out and rely on attachment figures when stressed. In explaining these
differences, Bowlby introduced the concept of “internal working models” of attachment.
According to this view, interactions with close others during infancy and early childhood become
internalized, eventually giving rise to well-organized mental models of the self and others (i.e.,
important attachment figures). These models form the basis of a person’s attachment style and
contain a range of attachment related information including: (a) memories of significant
attachment-related experiences, (2) attitudes, expectations, and beliefs about the self and others
in the context of close relationships, (3) attachment-related goals and needs, and (4) plans and
strategies associated with the attainment of attachment-related goals and needs (for reviews see
Collins et al., 1994; Pietromonaco & Barrett, 2000). Bowlby (1980) further proposed that with
repeated use, these models eventually begin to operate automatically largely outside of conscious
awareness.
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According to attachment theory (Bowlby, 1969, 1973, 1980), when caregivers are
consistently responsive to requests for care and respond in a sensitive and comforting way,
children develop a secure attachment style that is characterized by a positive sense of self as
lovable combine with high levels of confidence that caregivers are available and will be
responsive to their needs. Alternatively, when caregivers are inconsistent in responding and
provide a style of care that is more intrusive, awkward, and insensitive, children develop an
anxious attachment style. These children eventually come to see themselves as unworthy of
care, and are hypersensitive and hypervigilant to threats regarding the whereabouts and
availability of caregivers. This sense of anxiety is believed to maintain a higher than normal
resting level of attachment system activation that manifests itself in a greater desire to remain
close to attachment figures while fueling an excessive need for reassurance. As several
attachment researchers have noted (Cassidy & Kobak, 1988; Crittenden, 1992), frustrating and
failed attempts to gain access to attachment figures eventually leads anxious children to develop
a hyperactivating attachment strategy aimed at gaining the attention of caregivers through the
use of intense displays of emotion, and other clingy and controlling behaviors aimed at
minimizing the distance to attachment figures.
Children that receive a constantly rejecting style of care when distressed develop an
avoidant attachment style. Rather than responding in a way that provides comfort, the caregivers
of avoidant children actively discourage expressions of distress and respond in a cool and distant
manner often by withdrawing when the child expresses negative affect. Because avoidant
caregivers are more likely to engage their children when the mood is positive, avoidant children
eventually learn that they must be able to hide, or suppress, signs of distress in order to gain
proximity to caregivers when stressed. As a result of this care a deactivating attachment strategy
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is developed that is aimed at reducing stress by relying on the self rather than on caregivers for
managing negative emotions and distress (Cassidy & Kobak, 1988). As attachment theorists
note (Fraley, Davis, & Shaver, 1998), this strategy may eventually become over-learned resulting
in a decreased desire for physical and emotional closeness in relationships.
The first empirical tests of attachment theory were conducted by Ainsworth and her
colleagues (1978) using the Strange Situation procedure which involves exposing children to a
series of increasingly stressful separation experiences. These studies provided the first support
attachment theory and reveal how unresponsive and inconsistent caregivers contribute to the
stress of separation. Ainsworth ( 1978) observed that securely attached children, whose mothers
were sensitive and responsive to their needs, were not overly distressed when separated from
their mothers, and were more effective at using their mother as a secure base for managing stress.
Anxiously attached children, whose mothers tended to respond inconsistently to their needs,
responded to the stress of separation by exaggerating emotional expressions of distress, and
responded to reunion with anger, protest, and resistance. Children classified as avoidant, whose
mothers were largely unresponsive to their needs, minimized expressions of distress when
separated from their mothers, and appeared disinterested upon reunion.
Studies have also confirmed the links that exist between infant attachment classifications
and HPA-axis activity. Although the links between individual classifications are somewhat
mixed across these studies, the general pattern of findings is that children show greater
physiological signs of stress as the quality of their care decreases. Two of these studies, for
example, have shown that children classified as fearful/disorganized show significantly higher
levels of cortisol during the Strange Situation (Hertsgaard, Gunnar, Erickson, & Nachmias,
1995) and during a stressful clinical exam (Gunnar, Brodersen, Nachmias, Buss, & Rigatuso,
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1998). Several studies have also detected higher levels of cortisol in children classified as
ambivalent (Spangler, 1998) and avoidant (Spangler et al., 1993), while other studies have only
found differences in infants are appear inhibited and are also classified as insecure (Nachmias,
Gunnar, Mangelsdorf, Parritz, & Buss, 1996).
Bowlby (1988) further theorized that internal working models of attachment and
associated affect regulation strategies continue to exert their influence on attachment
relationships throughout the lifespan. In support of this idea, research has shown that adults also
differ in the degree to which they are willing to rely on a partner to regulate their distress, and
these tendencies are consistent with proximity seeking behaviors that are displayed by infants in
the Strange Situation. Secure adults (low in anxiety and avoidance), for example, are less
distressed by separation (Fraley et al., 1998) and are more likely to cope with stress by turning to
and relying on others for support (Mikulincer & Florian, 1995; Mikulincer, Florian, & Weller,
1993). Adults high in attachment anxiety are more distressed by separations from romantic
attachment figures (Feeney et al., 1992; Fraley et al., 1998) and are likely to seek high levels of
physical and emotional closeness when stressed (Davis, Shaver, & Vernon, 2004; Simpson,
Rholes, & Nelligan, 1992). Avoidant adults also tend to minimize overt expressions of distress
(Fraley et al., 1998) and are less likely to turn to others for support (Simpson et al., 1992).
Attachment Style and Relationship Conflict
A number of studies have shown how attachment styles are associated with various
aspects of conflict. These studies highlight the differences between attachment styles and are
useful for understanding how a person's attachment style can contribute to or help alleviate the
stress of conflict. Perhaps because secure individuals are more likely to believe that their partner
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is available, sensitive, and will respond to their needs (Shaver & Hazan, 1993), seeure
individuals tend to approach conflict in a constructive way (Levy & Davis, 1988) that
incorporates integrating and compromising tactics (Corcoran & Mallinckrodt, 2000). Perhaps as
a result of this approach, secure people report less fighting in general, argue more effectively,
and are less threatened by argument (Pistole & Arrieale, 2003) compared to those who are
insecurely attached. Other research shows that secure people also report greater feelings of trust
toward relationship partners and cope with violations of trust in more constructive ways
(Mikulincer, 1998).
Generally, attachment insecurity has been linked to greater difficulties with relationship
conflict (Creasey, Kershaw, & Boston, 1999; Levy et ah, 1988; Pistole, 1989). More
specifically, both attachment anxiety and avoidance have been linked to the use of negative
conflict tactics that result in greater escalation, negativity, and withdrawal (Creasey & Hesson-
Mclnnis, 2001 ). There are also some conflict related tendencies that appear to be unique to
specific forms of insecurity. Attachment anxiety, for example, has been linked to greater
amounts of dysfunctional anger toward attachment figures (Rholes, Simpson, & Orina, 1999;
Simpson et ah, 1996), a greater concern with closeness (Pistole et ah, 2003), and feelings of fear
and sadness during conflict (Creasey et ah, 2001 ). Other work shows that people high in
attachment anxiety possess less emotional and behavioral confidence during conflict (Creasey et
ah, 1999). Likewise, despite being more threatened by argument (Pistole et ah, 2003), people
high in anxiety appear to hold more complex knowledge related to the positive aspects of their
relationship during conflict (Fishtein, Pietromonaco, & Barrett, 1999), which may be related to
their overall greater concern with closeness. Furthermore, when asked to imagine their partner
acting in different hypothetical scenarios, people high in attachment anxiety provide explanations
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of ambiguous attachment behaviors that tend to portray their partners as unresponsive,
untrustworthy, and purposely rejecting. For anxious people these attributions are usually
accompanied by greater distress, and reactions that are oriented towards punishing their partner.
The anxious people in this study also recognized that their reactions were likely to increase the
chances of a conflict (Collins, 1996). Although avoidant people appear to show the same bias,
they do not report being distressed or anticipate that their reactions will lead to conflict. This
particular finding is consistent with others showing that avoidant adults prefer to avoid conflict
and will withdrawal from it (Creasey et al., 1999; Shi, 2003; Pistole et al., 2003), possibly
because conflict may force relationship them to address to their partner’s concerns (Fishtein et
al., 1999), which may lead to uncomfortable levels of intimacy. Avoidant individuals also
compromise less, and are less likely to engage in integrative strategies during conflict (Corcoran
et al., 2000; Shi, 2003). Finally, although attachment avoidance is associated with less
confidence in ones behavior during conflict, it is unrelated to emotional confidence (Creasey et
al., 2001).
Few studies of conflict have reported findings related to the fearful attachment style (high
anxiety and avoidance). However, one study has shown that fearfully attached individuals fight
more, are the least effective at arguing, and are more threatened by argument than those who are
classified as either secure or avoidant (Pistole et al., 2003).
Social Support and Attachment Style
One relationship that has already been shown in a subset of the data to be analyzed for
this study is that men display greater physiological signs of stress when their partners are more
insecure (Powers et al., 2006). As the previous review of conflict and attachment suggests, it is
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likely that some of this stress resulted from the more negative tacties pursued by insecure
relationship partners. Another source of this distress may have been the lack of support actually
provided or perceived to be provided. As a small handful of studies have shown, both men and
women benefit when supportive significant others are present in stressful situations. For
example, it has been shown that men who receive support from a romantic partner during a
stressful task display lower levels of cortisol during the task than those who were alone
(Kirschbaum, Klauer, Filipp, & Hellhammer, 1995). The same effect has also been shown for
women who performed stressful tasks in the presence of a supportive other (Allen, Blascovich,
Tomaka, & Kelsey, 1991; Edens, Larkin, & Abel, 1992; Kamarck, Manuck, & Jennings, 1990;
Snydersmith & Cacioppo, 1992).
Additional research shows that a person’s attachment style also influences the amount of
support that will be requested or offered to others in stressful situations. For example, secure
men offer more support when their partners display greater signs of anxiety, while avoidant men
are less likely to do so (Simpson et al., 1992). This study also showed that avoidant women are
less likely to seek support as their anxiety increases. Similarly, a study of relationship goal
frustration has shown that having a partner high in anxiety also predicts higher levels of support
related frustration (Vernon & Pietromonaco, 2005). Finally, there is evidence that person’s
attachment style can bias perceptions of support. As one study has shown, messages are rated as
less supportive when the recipient is more insecure, and this bias appears greatest for people who
are fearfully attached (high in anxiety and avoidance) (Collins & Feeney, 2004).
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CHAPTER 2
HYPOTHESES
Hypotheses 1 through 6 focus on the main effects of sexual passion, love, and their
interactions of with attachment style. Hypotheses 7 and 8 focus on how having a partner high in
sexual passion or love will affect physiological signs of stress, and how sexual passion and love
are expected to interact between partners to affect cortisol levels. These hypotheses involve
predictions that focus on differences in cortisol that appear at different points in the study. Thus,
in the test of each hypothesis the data will be centered so that the values of the male and female
intercepts reflect differences at the point of interest.
H 1 : The Effects of Sexual Passion and Love on Entry Cortisol Levels
The findings of Marazziti and Canale (2004) show that cortisol levels are significantly
higher in individuals that have recently fallen in love in the absence of a clear source of stress.
Although the first saliva sample collected from participants was not intended to reflect basal
levels of cortisol, this measure is arguably the one that most closely represents resting levels of
cortisol that can be used in an attempt to replicate this finding. However, because sexual passion
is most likely to be higher in newly formed relationships, and the motivation for sex has been
linked to heightened levels of cortisol in other research, it is hypothesized that sexual passion
will predict higher levels of cortisol at entry to the experiment. In contrast, based on the
evidence showing at people in loving, but not necessarily new relationships, will possess lower
levels of cortisol, it is further hypothesized that love (measured by the PRQC) will be linked to
lower levels of cortisol upon entry to the study. When this hypothesis is tested, the data will be
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centered on the first cortisol measurement, so that the values of the male and female intercepts
reflect differences in cortisol that were present at entry to the study.
Hypothesis 2 (H2): Sexual Passion, Love, and Attachment in Anticipation of Conflict:
The second hypothesis of this study focuses on how sexual passion, and love will be
associated with signs of HPA-axis activity (i.e. cortisol levels) at the anticipation of conflict.
The evidence showing that sexual motivation is linked to heightened levels of cortisol suggests
that cortisol may have become linked to sexual motivation because of its ability to facilitate
sexual/reproductive goals. Thus, when conditions arise that signal a possible threat to obtaining
or maintaining sexual access to a partner, such as when a conflict is anticipated, individuals high
in sexual passion are likely to display even higher levels of cortisol in response. Furthermore,
when people high in sexual passion are also insecure, they may be even more concerned with
oncoming threats due to their greater expectations of rejection (e.g., Baldwin & Meunier, 1999).
Thus, it is hypothesized that sexual passion, and the interaction of sexual passion with
attachment anxiety and avoidance, will predict greater physiological signs of stress (i.e., more
cortisol) at the anticipation of conflict.
In contrast, the findings showing that people in a loving relationship display lower levels
of cortisol when they are asked to imagine scenes from their relationship suggest that when
people are in love, they will be less threatened by the prospect of discussing troubling issues with
their partner. Thus, for love it is hypothesized that at the anticipation of conflict love will be
associated with lower levels of cortisol. Likewise, it is possible that when people that are
insecure (high in anxiety or avoidance) but are more in love with a partner, this may help to
alleviate some of the stress that is typically associated with conflict. Thus, it is further
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hypothesized that when insecure people are more in love, their stress levels (measured via
cortisol) will be lower than when they are not in love with their partner.
H3: The Main Effects of Sexual Passion and Love during Conflict
The hypotheses for the links between sexual passion and love during conflict follow from
the same basic ideas that form the basis for the second hypothesis (H2). To briefly restate, the
link between cortisol and sexual motivation suggests that cortisol may be linked to sexual
motivations because of its ability to assist in the achievement of sexual/reproductive goals.
Thus, when conditions are encountered that threaten the accomplishment of these goals, the
HPA-axis is likely to respond by releasing more cortisol. Following this reasoning, sexual
passion is hypothesized to be associated with higher levels of cortisol during the conflict.
In contrast, the evidence (Berry & Worthington, 2001) showing that people think of a
“loving” relationship as one that is characterized by mutual confidence, support, concern for a
partner's well being, and an eagerness to forgive transgressions, suggest that conflict will be less
stressful for those who are more in love, and cortisol levels during conflict will be negatively
associated with the amount of love that people feel for their partner. Thus, the third hypothesis is
that sexual passion will be positively related, and love will be negatively related to the amount of
cortisol that participants display during the conflict discussion. Because there are no clear
findings suggesting that sexual passion or love will result in a delayed or a more rapid recovery
from conflict, there is no basis to suspect that either of these constructs will affect the cortisol
levels during the recovery period.
Hypothesis 4 (H4): The Interaction of Sexual Passion and Attachment Anxiety
Previous research shows that attachment anxiety is associated with greater expectations
of rejection (Baldwin et al., 1999), and that conflict heightens these concerns (Kobak et al., 1994;
Simpson et al., 1994; Simpson, et al., 1996). Taken together with the evidence suggesting that
sexual passion will be linked to higher than normal levels of cortisol during conflict, this
suggests that individuals are high in sexual passion and attachment anxiety they will display even
greater physiological signs of stress (i.e., cortisol) during conflict. Thus, the fourth hypothesis is
that during conflict the interaction of attachment anxiety and sexual passion will be linked to an
increase in cortisol that is over and above the main effects of passion and anxiety. The previous
analysis of this data (Powers et al., 2007) showed that for men attachment anxiety was associated
with a slower recovery. Thus, if sexual passion adds to, or amplifies this effect, as is
hypothesized, it is should be expected that greater signs of stress will also persist into the
recovery period when participants are high in both anxiety and sexual passion.
Hypothesis 5 (H5): The Interaction of Sexual Passion and Attachment Avoidance
In previous analyses of these data (Powers et al., 2006), males higher in attachment
avoidance did not show higher than normal levels of cortisol during the conflict task. However,
there is evidence suggesting that people high in avoidance often possess higher levels of sexual
motivation. For example, avoidant types high in passionate love are more likely to pursue sex in
their relationship (Davis, Shaver, & Vernon, 2004), and avoidant people are more likely to report
that their relationship is purely sexual (Davis et al., 2004; Vernon et al., 2004). Given the
evidence that links sexual motivation to heightened levels of cortisol, these findings suggest that
people high in attachment avoidance may show greater signs of stress when they are higher in
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sexual passion. Thus, the fifth hypothesis is that people high in attachment avoidance and sexual
passion will show greater physiological signs of stress during the conflict.
Hypothesis 6 (H6): Conflict and the Interaction of Love with Anxiety and Avoidance
The findings showing that being in love is linked to lower levels of cortisol while
thinking of ones relationship (Berry & Worthington, 2001), and others showing that people with
a strong focus on intimacy (Sanderson, & Karetsky, 2002) are more likely to engage in open
discussion and compromise, show concern for their partner, and seek social support during
conflict suggest that when insecure people are more in love, this may help lower the stress that
they experience during conflict. Thus, the sixth hypothesis is that the interactions of love with
attachment anxiety and avoidance will be associated with lower levels of cortisol during the
conflict.
Hypothesis 7 (H7): The Effect of Partner Sexual Passion and Love
Unfortunately, no research has directly shown that sexual passion or love will affect the
approach that people take toward conflict. Nevertheless, it is clear that both sexual passion and
love involve a strong motivation to obtain intimacy. Thus, the findings showing that a strong
focus on intimacy results in an approach to conflict that involves open discussion, a desire to
compromise, and greater a concern for partners (Sanderson et al., 2002) suggest that people will
be less threatened and less stressed by conflict if their partner is either high sexual passion or
love and is acting more constructively toward them. Thus, the seventh hypothesis is that people
will display lower levels of cortisol at the point of conflict when their partner is either high in
sexual passion or love. Likewise, if partners indeed act more constructively during conflict when
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they are high in sexual passion or love, this tendency should also result in faster recovery from
conflict.
Hypothesis 8 (H8): The Interaction of Actor and Partner Passion
The findings showing that a strong focus on intimacy is linked to a constructive approach
to conflict (Sanderson et al., 2002), taken together with the evidence showing that being in a
loving relationship predicts lower levels of cortisol when people imagine scenes that are typical
of their relationship (Berry et al., 2001 ) this suggests that when passion, or love is high for both
partners
,
conflict will be less stressful and recovery will occur more quickly. Thus, the eight
hypothesis is that people will display fewer signs of stress (i.e., less cortisol) and will recover
more quickly from the conflict when both partners are high in sexual passion or love.
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CHAPTER 3
METHOD
Participants
The participants in this study were both members of 198 young adult heterosexual
couples who had been together for at least 2 months. Ages ranged from 1 8 to 2 1 years old with a
mean of 19.36 years for males and 19.13 for females. The majority (86.7%) of participants were
European American, followed by American/ Pacific Islander (5%), Hispanic (4.3%), African
American ( 1 .3%), Asian Native American (.3%), and other (2.3%). All participants received 20$
in compensation for their participation. University students who were enrolled in psychology
courses were also offered extra credit points for their participation. Flyers, posters, and
presentations posted in, and given to university undergraduate classes were used to recruit
participants.
Procedure
The study was conducted in a psychology lab at the University of Massachusetts
Amherst. All participants were instructed to arrive at the lab at 4 p.m. in order to minimize the
possibility that hourly fluctuations in cortisol levels that occur throughout the day would
introduce error into the data. Upon entering the lab participants provided two saliva samples,
filled out questionnaires, and signed consent forms. Before the conflict negotiation, each partner
was asked to identify an unresolved issue that has been the source of heated discussions during
the past month. Researchers determined the issue participants were to discuss during the conflict
negotiation task by the flip of a coin. Couples were then led into an adjacent room where a
couch and video cameras were setup to record the conflict negotiation. Couples were asked to
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discuss and attempt to find a solution to the selected issue for a period of 15 minutes.
Researchers were absent throughout the discussion. When the discussion was over, participants
provided 5 additional saliva samples. Three of these samples were collected at 10 minute
intervals immediately following the discussion, followed by 2 final samples collected at 15
minute intervals.
Measures
Attachment Style
Attachment style was assessed with the 36-item Experiences in Close Relationships
Questionnaire (ECR) (Brennan, Clark, & Shaver, 1998). The anxiety subscale of the ECR
contains 1 8 items that assess attachment anxiety. Sample items from this scale include “I need a
lot of reassurance that 1 am loved by my partner,” “I worry a lot about my relationships,” and “I
do not often worry about being abandoned.” The avoidance subscale contains 1 8 items that
assess attachment avoidance. Sample avoidance items include “I prefer not to show a partner
how I feel deep down,” “I get uncomfortable when a romantic partner wants to be very close,”
and “Just when my partner starts to get close to me I find myself pulling away.” Items were
rated on a 7-point scale that ranged from (1) disagree strongly to (7) agree strongly. Alpha
reliabilities for the avoidance (a = .89) and anxiety (a = .90) subscales were high. The
correlation between anxiety and avoidance, which are meant to be orthogonal, was insignificant
for men (r = .06, ns), women (r = . 12, ns), and overall (r = .08, ns).
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Measures of Relationship Quality
Dimensions of relationship quality were assessed using the Perceived Relationship
Quality Components Inventory (PRQC) (Fletcher, Simpson, & Thomas, 2000) which contains
six three item subscales intended to assess relationship satisfaction, commitment, intimacy, trust,
sexual passion, and love. All items in this inventory utilize a 7 point scale ranging from (1) not
at all to (7) extremely.
Items designed to assess relationship satisfaction include: ( 1 ) How satisfied are you with
your relationship? (2) How content are you with your relationship? and (3) how happy are you
with your relationship?
Items assessing commitment to the relationship include: ( 1 ) How committed are you to
your relationship? (2) How dedicated are you to your relationship? and (3) How devoted are you
to your relationship?
Items assessing the amount of intimacy in the relationship include: (1) How intimate is
your relationship? (2) How close is your relationship? and (3) How connected are you to your
partner?
Trust was assessed with three items that include: ( 1 ) How much do you trust your
partner? (2) How much can you count on your partner? (3) How dependable is your partner?
Items assessing passion include: ( 1 ) How passionate is your relationship? (2) How lustful
is your relationship? (3) How sexually intense is your relationship?
The amount of love that partners felt for each other is assessed with the following three
items: ( 1 ) How much do you love your partner? (2) How much do you adore your partner? (3)
How much do you cherish your partner?
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The reliabilities of the satisfaction (rx = .95), commitment (cx = .96), intimacy (a = .82),
trust (a = .80), passion (a =.82), and love (a = .92) scales were all acceptably high.
Assessment of HPA-axis reactivity and recovery via cortisol
HPA-axis reactivity was measured by assessing the cortisol content of saliva. Because
changes in circulating levels of cortisol do not appear in saliva until 15 to 20 minutes after
secretion from the adrenal gland (Stansbury et al., 1994), the timing of saliva measurements were
adjusted to account for this delay. The first saliva sample, that was intended to assess cortisol
levels before entering the lab, was taken 10 minutes after participants began responding to
questionnaires. The second saliva sample, intended to reflect HPA-axis activity in anticipation
of the conflict was collected 1 5 minutes after it was explained to participants that the upcoming
negotiation task “might take the form of an argument.” Participants were then instructed to
begin the negotiation which lasted 15 minutes. Following the conflict negotiation task the 5
additional saliva samples were collected.
The saliva was collected following the procedure recommended by Salimetrics, LLC
(State College, Pennsylvania). After participants drooled through a straw in into the collection
vials, the samples were immediately sealed and frozen at -20 degrees Celsius. All samples were
shipped on dry ice to Salimetrics, LLC for analyses.
Analysis Strategy
The hypotheses will be tested using the growth modeling technique described by Lyons
and Sayer (2005). This technique utilizes a two-level hierarchical linear regression model
(HLM) to predict the trajectory of participant's stress responses throughout the experiment using
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their attachment style, passion, love, and attachment related interaction terms. Within this model
outcomes for males and females are estimated simultaneously using variables that belong to each
person in the couple. This approach to analyzing couples data has several advantages over more
traditional analytical approaches. First, multilevel modeling allows individual outcomes to be
studied within the context of a dyadic relationship while controlling for the interdependence
between the scores of each member of the couple. Second, the effects that interactive
relationship dynamics have on individual outcomes can be assessed. Third, effects that stem
from cross-partner effects can be examined. For example, male characteristics can be used to
predict female outcomes, and via versa.
The level 1 equation represents the change trajectories that occur across the 7 cortisol
measurements gathered from each couple member throughout the experimental session. Because
the hypotheses that will be tested focus on different points in the experiment, 3 analyses will be
conducted using time points centered at a different point in the study including: entry to the
study, the point of anticipation, and during the conflict. In this model the male and female linear
terms reflect the instantaneous rate of change in cortisol starting that the point at which the data
centered. The quadratic term represents the curvature of the growth trajectory.
HLM Level 1 Equation:
Y,j = Pri|(female intercept)^ + (^(female linear)^ + (30)(female quadratic);] + (3m4j(male intercept);]
+ Pm5j(male linear);] + pm6j(male quadratic),] + e,,
HLM Level 2 Equation:
Brij= Yio + Yn + Y 12 + vij
Bf2j= Y20 + Y21 + Y22 + v2j
Bf3j= Y30 + Y3I + Y32 + V3j
Bf4j= Y40 + Y41 + Y42 + V4j
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Bf5j= y5o + 751+ 752 + V5j
Bf6j= 760 + 7m + 762 + V6j
Variation in each of the level 1 coefficients representing male and female cortisol levels
throughout the experiment are predicted by variables entered in the level 2 equation. These
variables include the dimensions of attachment style, sexual passion, love, and the actor by
partner sexual passion, and love interaction terms. A list of variables that are known to affect
cortisol levels will also be analyzed using a simplified version of the HLM model described
above to identify variables that need to be controlled for in the main analysis. Because blood can
also contaminate saliva samples with cortisol, saliva samples were also assessed for blood
contamination. These scores will also be entered into the HLM analyses to as controls.
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CHAPTER 4
RESULTS
Sample Characteristics
Men and women did not differ significantly on the anxiety subscale of the ECR (M=3.52,
M=3.56), although men (M=2.65) scored significantly higher than women (M = 2.46) on
avoidance (t = 2.39, p < .05). Men (M=5.47) and women (M=5.66) also scored no differently on
their scores on the sexual passion subscale of the PRQC, but women (M = 6.52) were
significantly more in love for their partner then men (M = 6.3 1 ) (t = 2. 1 6, p < .05).
Reliability of Cortisol Readings
The reliability estimates of the cortisol readings varied somewhat depending on how the
level 1 terms were centered, but were high overall. For men reliabilities ranged from a = .86 to a
=
.98. For women cortisol reliabilities ranged from a = .80 to a = .99 (see Table 2).
Assessment of Control Variables
A number of variables are known to affect cortisol levels (e.g., mediations, exercise,
drugs or alcohol, etc.). To identify the variables that needed to be controlled for in subsequent
analyses, an exploratory HLM model was written to assess the effects that these variables (see
full list in Table 5) had on the cortisol levels of men and women. This model tested for main
effects but did not include terms that would reflect how these variables might affect changes over
time. This simplified model was considered appropriate since there is no clear reason to suspect
that any of these variables would affect how the IIPA-axis responds to stressful circumstances of
over time. The results of this analysis showed that saliva samples contaminated with blood
contained higher levels of cortisol for both men ([) = .52, p = .()()()) and women (() = .52, p
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.()()()), and that the use of birth control pills ([3 = .17, p = .053) and drugs and alcohol the previous
night were linked to higher than normal levels of cortisol for women and men respectively.
These variables were subsequently added as control variables in the HLM models that were used
to test the hypotheses of this study.
Tests of Hypotheses
Although each hypothesis focused on the amount of cortisol that was expected to appear
at a specific time point, evidence for the hypothesized relationships expected during conflict that
might have appeared at entry to the study or at the anticipation of conflict are also summarized
where appropriate. To facilitate the interpretation of results a side-by-side summary of the
results for each of the 4 time points is presented in tables 3 and 4. The complete results of all
models are presented in tables 6 through 14. Because the (level 1 ) quadratic terms were
unaffected by centering, the results associated with these terms are presented only once (see
Table 8). A fourth exploratory analysis was also conducted to assess cortisol levels at the 6 th
cortisol measurement, which reflects cortisol levels during the later half of the recovery period.
The complete results of this additional analysis appear in the summary tables (see Tables 3 and
4) and in Tables 13 and 14, but are not summarized. The plots of 12 different cortisol
trajectories (see appendix) show curves for high and low values of the various variables that
revealed different trajectories. High values correspond to the value of the independent variable
displayed in the plot at its 75
lh
percentile. Low values correspond to the value of the independent
variable at its 25
th
percentile. All cortisol trajectories were plotted using the PROC PLOT
procedure in the SAS statistical package version 9.1.3.
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Hypothesis 1 (HI): The Effects of Sexual Passion and Love on Entry Cortisol Levels
The first hypothesis was that sexual passion would be positively associated, and love
would be negatively associated with cortisol levels at entry to the study. The results did not
provide support for this hypothesis with respect to sexual passion. As the results showed, sexual
passion was unrelated to cortisol levels for both men ((3 = .08, ns) and women ((3 = -.02, ns) at
entry to the study.
The hypothesis for the relationship between love and cortisol levels at entry to the study
was partially supported. Consistent with this hypothesis, higher levels of love were associated
with lower levels of cortisol for men (p = -.18, p = .010) (see Figure 1 ), but not women ((3 = -.05,
ns) (see Table 6) at entry to the study.
Hypothesis 2 (H2): Sexual Passion, Love, and Attachment Style at the Anticipation of Conflict
The second hypothesis focused on how sexual passion and love would be associated with
cortisol levels in the anticipation of conflict, and how sexual passion and love will interact with
attachment style. It was hypothesized that sexual passion would to be associated with greater
physiological signs of stress (i.e., more cortisol) at the anticipation of conflict. In support of this
hypothesis, men who were high in sexual passion displayed significantly higher levels of cortisol
at the anticipation of conflict ((3 = .10, p = .030) (see Figure 2 and Table 9). However, for
women, sexual passion was unrelated ((3 = -.03, ns) to cortisol levels at the anticipation of
conflict (see Table 9).
Second, it was hypothesized that the interaction of sexual passion with anxiety and
avoidance would be associated with higher levels of cortisol at the anticipation of conflict. This
hypothesis received some support. Women who were high in sexual passion and attachment
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anxiety displayed a significantly faster linear increase in cortisol (P = .OX, p = .047) (see Table 10
and Figure 3) at the anticipation of conflict. The interaction of sexual passion with attachment
anxiety and avoidance was unrelated to all other level 1 terms at the anticipation point, and all
other time points for both men and women (see Table 9).
Third, it was hypothesized that greater love for a partner would be associated with lower
levels of cortisol at the anticipation of conflict. This hypothesis received support among men but
not women. Men who were more in love with their partners displayed significantly lower levels
of cortisol (P = -.17, p = .009) (see Figure 4) at the anticipation of conflict.
Finally, it was hypothesized that insecure people (high in either anxiety or avoidance)
would display lower levels of cortisol at the anticipation of conflict when they were more in love
with their partner. This hypothesis was not supported. The interaction of love with attachment
anxiety and avoidance was unrelated to cortisol levels at the anticipation of conflict for both men
( (3s = .01, -.10) and women (Ps =-.07, .06).
Hypothesis 3 (H3): Sexual Passion and Love during Conflict
The third hypothesis was that higher levels of sexual passion would be associated with
greater levels of cortisol during the conflict and higher levels of love would be associated with
lower levels of cortisol. Some support for this hypothesis was found with respect to sexual
passion. Men who were high in sexual passion displayed significantly higher levels of cortisol
during the conflict (P = .10, p = .018) (see Table 1 1 and Figure 5), although women did not (P = -
.05, ns).
Clear support was found for the hypothesis that love would be associated with lower
levels of cortisol during conflict. Both men (P = -.13, p = .034) and women (P = -.16, p = .051)
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(see Table 1 1 and Figures 6 and 7) who were more in love with their partner possessed
significantly lower levels of cortisol during the conflict. Although men who were more in love
with their partners also experienced a slightly faster linear increase in cortisol during the conflict
((3 = .08, p = .025) (see Table 12 and Figure 6), this finding may have been partially due to the
fact that the effect of love (for men) at entry to the study was slightly larger than the effect of
love at the point of conflict which may have resulted in a slightly steeper linear slope as cortisol
levels peaked during the conflict.
Hypothesis 4 & 5 (H4, H5): Conflict and the Interaction of Passion with Anxiety and Avoidance
Hypothesis 4 and 5 focused on how sexual passion and love would interact with
attachment style to influence the amount of cortisol displayed by participants during conflict. It
was hypothesized that the interaction of sexual passion with attachment anxiety and avoidance
would be associated with higher levels of cortisol during the conflict that would persist
throughout the recovery period. Although both men ((3 = .15, p = .001) and women (P = .1 1, p =
.002) (see Table 1 1 ) who were high in attachment anxiety possessed higher levels of cortisol at
the point of conflict, no evidence was found in support of the hypothesis that cortisol levels are
higher when anxious or avoidant participants are also high in sexual passion. As the results
showed, the interaction between sexual passion and the dimensions of attachment style were not
significant for men (Ps = -.03, .03) or women ( Ps = .07, -.01 ) (see Table 1 1 ). Likewise, no
evidence appeared showing that men (Ps = .00, .01 ) or women (Ps = .00, -.04) recover from
conflict more slowly when they are insecure and high in sexual passion.
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Hypothesis 6 (H6): Conflict and the Interaction of Love with Anxiety and Avoidance
The sixth hypothesis focused on the interaction of love with attachment style. It was
hypothesized that when anxious or avoidant participants are more in love with their partner, this
greater love would help to reduce the threat and subsequent stress associated with conflict. Some
support was found for this hypothesis among women. Women experienced a significantly
slower linear increase in cortisol during the conflict when they were high in avoidance and love
(P = .06, p = .051 ) (see Table 12 and Figure 8). No other combination of love with anxiety or
avoidance was significant for men or women during the conflict or at any other point in the study
(see Summary Tables 3 and 4).
Hypothesis 7 (H7): The Effects of Partner Passion and Love during Conflict
The seventh hypothesis was that people would display lower levels of cortisol at the point
of conflict and throughout the recovery period when their partner was either high in sexual
passion or love. There was mixed support for this hypothesis with respect to sexual passion.
Although the main effect of sexual passion during conflict showed that neither men (P = -.07, ns)
nor women (P = .07, ns) (see Table 1 1 ) evidenced lower levels of cortisol during conflict, the
analysis centered on entry to the study showed that partner sexual passion did have effects on the
linear entry (p = -.16, p = .017) (see Table 7) and quadratic (P = .1 1, p = .002) (see Table 8)
terms for men. As the plot of these effects reveals (see Figure 12), the cortisol trajectory for
males was lower throughout the experiment when their partners were higher in sexual passion.
Thus, this hypothesis did receive some support with respect to partner sexual passion. An effect
of partner sexual passion also appeared for women, however, this did not support the hypothesis.
As the results showed, the quadratic term ofwomen was significantly more negative (P = -.06, p
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=
.037) when their partners were higher in sexual passion (see Table 8 and Figure 9). As the plot
of this effect reveals, women possessed higher overall levels of cortisol throughout the study
when their partners are higher in sexual passion.
The results provided clear support for the hypothesis the participants would display lower
levels of cortisol when their partners were more in love with them. Both men ((3 = -.25, p = .002)
and women ((3 = -.12, p = .053) (see Table 1 1 and Figures 10 and 1 1 ) whose partners were more
in love with them possessed significantly lower levels of cortisol at the point of conflict,
although this effect did not persist throughout the recovery period. Neither men ((3 =.01 , ns) nor
women ((3 =.07, ns) were faster to recover from the conflict when their partner loved them more
(see Table 8). It is also worth noting that among men, being with a partner who was more in
love with them was also associated with significantly lower levels of cortisol at entry to the lab
((3 = -.26, p = .004) (see Table 6), and at the anticipation of conflict ((3 = -.26, p = .002) (see
Table 9).
Hypothesis 8 (H8): The Interaction of Actor and Partner Passion and Love
The eighth hypothesis was that people would display lower levels of cortisol during the
conflict and would recover more quickly when both partners were higher in either sexual passion
or love. Support was found for this hypothesis. Although the interactions of sexual passion, and
love were all insignificant for both men and women (see summary Tables 3 and 4), the combined
effects of actor and partner love clearly indicated that, when both partners in the relationship
were highly in love, cortisol levels during the conflict were significantly lower than when only
the man or woman was in love (see Figures 10 and 1 1 ).
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CHAPTER 5
DISCUSSION
The purpose of this study was to investigate how sexual passion, love, and attachment
style directly and jointly contribute to HPA-axis reactivity (measured via cortisol) before, during,
and after a discussion involving a relationship conflict. Overall, it was expected that participants
high in sexual passion would display higher levels of cortisol while those that were more in love
would be display less cortisol, and that sexual passion and love would interact with attachment
style to either accentuate or attenuate the activity of the HPA-axis. When participants were with
partners who were high in sexual passion or love, it was expected that they would display less
cortisol at various points in the study. Overall, the results of this were in line with these
expectations although a few exceptions did appear.
Previous findings showing that cortisol levels increase when sexual motivations become
active suggest that cortisol's role in sexual motivation is to facilitate the attainment of
sexual/reproductive goals. Thus, it was expected that sexual passion would be linked to higher
levels of cortisol during conflict when continued sexual access to a partner is potentially
threatened. Consistent with this hypothesis, males who were high in sexual passion displayed
higher levels of cortisol in the anticipation of and during the conflict negotiation task. In contrast
to this finding, sexual passion was unrelated to the amount of cortisol displayed by women
throughout the study. One possible explanation for this sex difference is that males possess a
stronger sex drive and place greater value on being in sexual relationships than do women (for
reviews see Baumeister, Catanese, & Vohs, 2001; Baumeister & Vohs, 2004), thus the threat of
losing sexual access to a partner is likely to be greater for males, and this threat is likely to be
even greater when men are high in sexual passion.
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A second hypothesis related to sexual passion focused on how a person’s cortisol levels
during conflict would depend on their partner’s level of sexual passion. It was expected that
people would display lower levels of cortisol during the conflict when their partners were high in
sexual passion, perhaps because sexual passion involves a desire for intimacy, and therefore
might lead people to behave more constructively toward their partners when conflicts arise (i.e.,
Sanderson et al., 2002). Although the effect of partner sexual passion was not significant during
conflict, partner sexual passion was associated with a flatter cortisol trajectory for males (see
Figure 12) and a steeper cortisol trajectory for females. As the former finding reveals, some
support was found this hypothesis among men, although it was not exactly in line with the
hypothesis. Why females with partners high in sexual passion would show a steeper cortisol
trajectory is so far unclear.
Based on the previous findings showing that people in “loving” relationships display
fewer signs of cortisol when thinking of their relationship (Berry et al., 2001 ), it was expected
that when participants were more in love, or when their partner was more in love with them, they
would display fewer signs of stress during the conflict. This hypothesis received clear support.
The amount of love that both men and women felt for their partner, and the amount of love their
partners felt for them, predicted significantly lower levels of cortisol during the conflict. What is
perhaps most notable about these findings, however, is that, for men, being in love with a partner
was linked to significantly lower levels of cortisol at all points up to and including the conflict,
whereas for women, being in love and being loved was linked to lower cortisol levels only
during the conflict. Furthermore, among men, partner love was associated with significantly
lower levels of cortisol across the same time frame as their own love (from entry through
conflict) but to an even greater extent, whereas, for women, the benefit of a partner’s love
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appeared only during conflict. These findings clearly indicate that men reap greater
physiological benefits from being in love, and being loved, than do women, and they are
consistent with other studies showing that the protective effect of being in a healthy romantic
relationship tends to be greater for men (for an extensive review see Kiecolt-Glaser & Newton,
2001 ).
Because sexual passion, love, and attachment style are largely independent of each other,
it made sense to consider the possibility that sexual passion and love interact with attachment
style. Only a small amount of evidence appeared in support of this idea although what was
found did support this hypothesis. More specifically, sexual passion was expected to heighten
cortisol levels among insecure individuals. In support of this hypothesis, women who were high
in sexual passion and anxiety displayed (see Figure 3) a steeper increase in cortisol in the
anticipation of conflict. No similar interactions appeared among males. Nevertheless, this
finding does provide some of the first evidence that the HPA-axis of anxiously attached women
reacts more to signs of threat when the sexual/reproductive system (measured via sexual passion)
is more active. In contrast to sexual passion, when insecure people are more in love, greater love
was expected to reduce the threat of conflict, and in turn lead to lower levels of cortisol. This
hypothesis also received support only among women. Avoidant women who were more in love
with their partners displayed a diminished HPA-axis response to the conflict (see Figure 8).
Considering the previously reviewed evidence suggesting that cortisol has been playa a
role in attachment processes, it is useful to interpret the greater pattern of results from this
theoretical perspective. The reviewed findings indicate that the HPA-axis releases greater
amounts of cortisol when caregiving, sexual/reproductive, or attachment-related goals are active,
and releases less cortisol when any of these systems are inactive or if the goal of any of these
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systems has been achieved (e.g., Marazziti et al., 2004). This also suggests that the cortisol
released during a conflict between relationship partners can be divided into at least two parts.
One part of this cortisol stems from the stress that is naturally associated with conflict. The
second part, of particular concern, depends on the extent to which a person’s sexual/reproductive
or attachment system have been activated by the conflict. When sexual/reproductive or
attachment related goals are being pursued, or if the needs of either of these systems are unmet
but are in the process of being achieved, conflict represents a threat to the activate system,
whether it be the attachment or sexual/reproductive system, and should prompt the HPA-axis to
release more cortisol than is ordinarily required to deal with the threat at hand, to facilitate the
goal of the activated system. Conversely, when an attachment bond has been firmly established,
as when relationship partners are fully in love with each other, the primary goal of the adult
attachment system has been met. In this case, conflict with a partner logically represents less of
a threat to an attachment system that is, overall, less active compared to when the relationship
was forming (i.e., when passionate love is high) for example. Second, the reviewed evidence
suggests that, when individuals are unconcerned about their attachment to a partner, as is likely
to be the case with avoidant individuals, the amount of cortisol released during conflict should be
no more than what the HPA-axis calls for in order to deal with an ordinary threat of similar
magnitude. In other words, the release of additional cortisol in the service of facilitating
attachment or sexual/reproductive goals is unneeded. As this scenario suggests, attachment
avoidance should be unrelated to, or perhaps even negatively related, to the amount of cortisol
that appears during a conflict. In addition, when a person has more than one system active, such
as when a person is high in attachment anxiety and sexual passion, the HPA-axis may release
even more cortisol than if only one of these systems is active.
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This role of cortisol as a hormone involved in attachment processes is consistent with the
findings of this study. As the results showed, constructs that represent higher levels of
attachment or sexual/reproductive system activation such as attachment anxiety, and sexual
passion, were associated with higher than normal levels cortisol levels during the conflict.
Likewise, even after the effects of attachment anxiety and sexual passion were accounted for, the
interaction of these two constructs picked up an additional amount of variation in the data
indicating when people are high in anxiety and sexual passion, cortisol levels are even higher. In
contrast, but still consistent with the idea that cortisol may also serve attachment processes,
attachment avoidance, which represents a lack of attachment concerns, was negatively associated
with cortisol levels upon entry to the experiment, and was unrelated to cortisol levels thereafter.
Finally, being in love and being loved, which are likely to indicate that the attachment system
has attained its central goal, and is therefore less active (overall), was associated with lower
levels of cortisol during conflict.
To take this interpretation a step further, the findings (Roney, Lukaszewski, & Simmons,
2007) showing that cortisol levels rise when individuals sense that another person likes them,
suggest that the HPA-axis, as part of the attachment system, is also sensitive to the attachment
related motivations of others, and will often respond to signals that indicate a desire for
attachment by releasing greater amounts of cortisol, that would at least theoretically, act to
facilitate the process of attachment. If this tendency of the HPA-axis also holds during conflicts
that occur in established relationships, it provides an alternative explanation for the partner
effects that appeared in this study. Moreover, when partners are high in attachment anxiety, or
sexual passion, their attachment related concerns are greater, and may be more apparent to their
partner. Thus, if and when these concerns are successfully communicated, a partner’s cortisol
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levels would be expected to rise when these motivations are perceived. Furthermore, in cases
where a person’s partner has more than one system active, such as when a partner is high in
attachment anxiety and sexual passion, these people should be even more likely to communicate
attachment concerns to, and thus raise the cortisol levels of their partner. Conversely, when an
individual is more avoidant he or she should be relatively unconcerned with attachment issues
and would be unlikely to communicate a desire for greater attachment to a partner. In this case,
the HPA-axis of the partner of an avoidant person should not be expected to release (additional)
cortisol that is aimed at facilitating attachment. Logically, this would result in partner avoidance
being unrelated, or perhaps even negatively related, to the amount of cortisol that participants
display during conflict.
Indeed, all but two of the partner effects that appeared are consistent with this
explanation. For example, when males were paired with partners that were high in anxiety they
recovered more slowly, but when their partners were high in attachment anxiety and sexual
passion, their cortisol levels increased more rapidly during the conflict, and were higher during
the recovery period. In contrast, women with partners that were high in avoidance displayed
significantly slower increases in cortisol at entry to the experiment, and in anticipation of the
conflict. However, when women were paired with avoidant men that were high in sexual
passion, these women displayed significantly higher overall levels of cortisol at entry, in
anticipation of, and during the conflict. To be exact, there were only two partner effects that did
not fall in line with this interpretation. One of these effects showed that males with partners high
in sexual passion displayed a slower linear increase in cortisol at entry to the experiment, and
women with a partner high in avoidance recovered more slowly. The later finding, however,
may have been due to the fact that partner avoidance slowed the increase of cortisol at entry to.
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and in anticipation of the conflict, which would have helped flatten the overall cortisol trajectory
ofwomen with avoidant partners, and would have increased the chances of obtaining a
significant positive effect of partner avoidance (suggesting slower recovery) on the quadratic
term of women.
This interpretation of the partner effects that emerged is based only on the extrapolation
of the findings of a single study (i.e., Roney et al., 2007), and should therefore be taken with an
appropriate amount of caution. Likewise, the multiple findings showing that insecure people
often approach conflict in ways that could alone be responsible for raising the stress levels of
their partners represent a serious confound to this interpretation. However, if future studies of
physiological reactions to conflict also assess of perceptions of the attachment-related
motivations of each partner during the conflict
,
these would greatly assist in clarifying the extent
to which cortisol also serves attachment purposes in conflict related situations.
The primary empirical contribution of this study undoubtedly stems from its ability to
show that there are attachment-related constructs, in addition to attachment style, that can
account for a sizable proportion of the variation in a person’s physiological response to conflict.
Specifically, the effects of being in a “loving” relationship were relatively strong and
independent of attachment style. These findings help to highlight the fact that although
attachment style may moderate the likelihood that a person will fall in love with, or form a strong
attachment to another, the effect of attachment style on this outcome is only moderate at best
(also see correlations between love and attachment style in Table 1 ).
The primary theoretical contribution of this study stems from its ability to help reveal the
role of cortisol in attachment related processes. In addition to the substantial number of existing
findings that connect cortisol to all of the systems described by Bowlby, the findings of this
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study also support the basic idea that the HPA-axis will release additional amounts of cortisol
when circumstances threaten the goals of the attachment or sexual/reproductive system, and may
also do so when the attachment or sexual/reproductive motivations of others are detected.
Although this second idea will require more research to confirm with certainty, the finding of
this study and another (e.g.. Berry & Worthington, 2001 ) suggest that such a pursuit is likely to
be worthwhile.
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CHAPTER 6
LIMITATIONS
Although many of the hypotheses tested in this study received very clear support, there
were several limitations to this research that should be addressed. First and perhaps most
importantly, the measures of sexual passion and love used in this study were designed to assess
people’s own perceptions of love and sexual passion. This fact raises the question of exactly
how well these findings can be generalized and interpreted in the context of other studies of
sexual passion and love that utilized more carefully validated measures that have also been
compared to others scales designed to measure the same constructs. Second, these scales (of
love and sexual passion) were used in combination with the ECR which is intended to capture a
person's attachment orientation towards romantic partners in general . In contrast, the measures
of love and sexual passion used in this study assess these constructs as they relate to a person's
current partner at the moment of assessment. This raises the issue of measurement level
compatibility and calls into question the exact meaning of the findings surrounding the
interactions between love and sexual passion with attachment style. Can a person’s overall
attachment style, which may differ from their attachment to a current partner (e.g., Baldwin,
Keelan, Fehr, Enns, & Koh-Rangarajoo, 1996), interact with relationship specific constructs such
as these and still have meaning? This question cannot be answered by this study, but at least two
others that have directly addressed this issue (Creasey & Ladd, 2005; Pierce & Lydon, 2001
)
have shown that global attachment representations do moderate the relationships that specific
attachment models have to relationship outcomes, and do so in theoretically consistent ways.
One of these studies (Creasey & Ladd, 2005), of particular relevance, showed that the links
between relationship specific attachment models and conflict related outcomes are moderated by
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general attachment representations. Together, these findings suggest that the interactions
between sexual passion, love, and attachment style seen in this study are probably valid.
Furthermore, the strongest predictors of the outcome variable in this study (i.e., cortisol levels)
were the relationship specific measures. This finding, along with others (Cozzarelli, Hoekstra,
Bylsma, 2000; Klohnen, Weller, Luo, & Choe, 2005; Pierce & Lydon, 2001 ) showing that
relationship specific measures predict greater amounts of variation in specific relationship
outcomes than do general measures, further highlight the importance of using measurements of
attachment style and related constructs that are on the same measurement level as the outcome
variable.
As with many studies of dating relationships, the generalizability of these findings are
also limited by the fact that the participants in this study were all young, unmarried, college
students in relatively new relationships. Thus, it remains somewhat unclear whether or not these
results would also appear among people who are in more committed, longer-term relationships.
One study of the hormonal changes associated with conflict, which used both newly-weds, and
people in long-term relationships (married for an average of 42 years), showed that abrasive
interactions do result in a similar reactions for people in both new and older relationships
(Kiecolt-Glaser, Glaser, Cacioppoe, & Malarkey, 1998). As the findings of this related study
reveal, there is some evidence suggesting that the findings of the current study will generalize to
older relationships.
The correlational nature of these data is another important limitation of this study. While
it compelling to think that insecure attachment style, or a lack of love, may lead to more stressful
conflicts, it is equally possible that when conflicts are less stressful people may become more
secure and or love their partners more. Future studies of relationship conflict that assess
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longitudinal changes in attachment style, love and conflict tactics over time may be able to help
clarify the causal relationships that exist among these variables.
The correlations between sex, attachment style, and the subscales of the PRQC (see Table
1 ) also reveal several facts about the relationships of these participants that may help explain
some of the differences in HPA-axis reactivity that appeared. Love, for example, was strongly
correlated with satisfaction, commitment, and intimacy suggesting that the stress-reducing effect
of love may have been partially, or wholly, due to its close link to relationship satisfaction.
Likewise, the women in this study were significantly less avoidant, more satisfied, more
committed, felt greater intimacy, and were more in love with their partners. These gender
differences may also help explain why the men in this study showed fewer signs of stress up to,
and during the conflict discussion than women. However, because (PRQC) satisfaction,
commitment, and intimacy were not incorporated into these analyses, the role of these constructs
remains unknown.
Finally, Tennov’s (1979) findings which show that passionate lover’s experience
intensely painful feelings of emptiness, anxiety, despair, and desperation when their feelings
appear unreciprocated, suggest that this type of love also will be strongly associated with cortisol
levels during conflict. Unfortunately, this measure was not available for the current study.
However, future studies of this type would likely benefit by also measuring passionate love
given the evidence showing that the majority of the symptoms of passionate love are linked to
heightened levels of cortisol.
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APPENDIX
TABLES AND FIGURES
Table 1: Correlations between Attachment Style and Relationship Quality Components
Satis Commit Intimacy Trust Passion Love Avoid Anxiety
1 ) Sex .09 * 14 ** . 12 * Ns ns . 12 * -. 12 * ns
2) Satisfaction •j | *** ^y*** 49*** 47*** ^y*** 44*** -.15**
3) Commitment ^^*** 7 g*** 77*** 77*** ^Q*** ns
4) Intimacy 47*** ^ 9 *** 7 ~>*** _ 47*** 17**
5) Trust 94*** 77*** _ 94*** 99 ***
6 ) Passion 41*** _ ~>4*** ns
7) Love _ 49*** ns
8 ) Avoidance ns
Ns range from 386-398; * p< .05, ** p < .01, *** p < .001
Table 2: Reliability of Cortisol Measurements
Entry Anticipation Conflict Recovery 6
Female .94 .98 .98 .99
Linear .85 .87
•
.90 .78
Quadratic .80 .80 .80 .80
Male .96 .98 .98 .98
Linear .87 .88 .92 .87
Quadratic .86 .86 .86 .86
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Table 3: Quick Summary of Results for Women
WOMEN Entry
Main
Entry
Linear
Antic
Main
Antic
Linear
Conflict
Main
Conflict
Linear
RP6
Main
RP6
Linear
Qaud
Intercept -2.00 ns -1.94 ns -1.97 -.17 -2.15 -.44 -.23
Female Avoidance ns ns ns ns ns ns -.13* ns ns
Female Anxiety .09* ns .10* ns .11* ns 1 9** ns ns
Female Anxiety x Avoid .12* ns ns ns ns ns ns ns ns
Female Sexual Passion ns ns ns ns ns ns ns ns ns
Female Avoid x Passion ns ns ns ns ns ns ns ns ns
Female Anxiety x Passion ns ns ns .08* ns ns ns ns ns
Female Love ns ns ns ns -.16* ns -.18* ns ns
Female Avoid x Love ns ns ns ns ns .06* ns ns ns
Female Anxiety x Love ns ns ns ns ns ns ns ns ns
PARTNER EFFECTS
Male Avoidance ns -.18* ns -.12* ns ns ns ns .08*
Male Anxiety ns ns ns ns ns ns ns ns ns
Male Anxiety x Avoid ns ns ns ns ns ns ns ns ns
Male Sexual Passion ns ns ns ns ns ns ns -.09* -.06*
Male Avoid x Passion ns ns ns ns ns ns ns ns ns
Male Anxiety x Passion ns ns ns ns ns o4-* ns *cc© ns
Male Love ns ns ns ns -.12* ns ns ns ns
Male Avoidance x Love ns ns ns ns ns ns ns ns ns
Male Anxiety x Love ns ns ns ns ns ns ns ns ns
INTERACTIONS
Male x Female Passion ns ns ns ns ns ns ns ns ns
Male x Female Love ns ns ns ns ns ns ns ns ns
CONTROL VARIABLES
Blood Contamination 40** ns 40** ns .13* .55** .23* ns
On Birth Control Pills ns ns .15* ns .18* ns o'-)** ns ns
* p < .05, ** p < .01, *** p < .001; RP6 = recovery period / 6
th
cortisol measure
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Table 4: Quick Summary of Results for Men
MEN Entry
Main
Entry
Linear
Antic
Main
Antic
Linear
Conflict
Main
Conflict
Linear
RP6
Main
RP6
Linear
Qaud
Intercept -1.67 ns -1.64 ns -1.72 -.30 -1.99 -.62 -.28
Male Avoidance -.14* ns ns ns ns ns ns ns ns
Male Anxiety ns .13* ns I ns I ^ ** ns i © *
Male Anxiety x Avoid ns ns ns ns ns ns ns ns ns
Male Sexual Passion ns ns . 10 * ns . 10 * ns .09* ns ns
Male Avoid x Passion ns ns ns ns ns ns ns ns ns
Male Anxiety x Passion ns ns ns ns ns ns ns ns ns
Male Love -.18** ns 1 7** ns -.13* o oc * ns ns ns
Male Avoidance x Love ns ns ns ns ns ns ns ns ns
Male Anxiety x Love -.13* ns ns ns ns ns ns ns ns
PARTNER ELFECTS
Female Avoidance -.15* ns ns ns ns ns -.13* ns ns
Female Anxiety ns ns ns ns ns ns . 12 ** ns .07*
Female Anxiety x Avoid ns ns ns ns ns ns ns ns ns
Female Sexual Passion ns -.16* ns ns ns ns ns 1 7 **
Female Avoid x Passion .15* ns .14* ns . 12 * ns ns ns ns
Female Anxiety x Psn ns ns ns ns ns ns ns ns ns
Female Love -.26** ns -.26** ns ns -.18* ns ns
Female Avoid x Love ns ns ns ns ns ns ns ns ns
Female Anxiety x Love ns ns ns ns ns ns ns ns ns
INTERACTIONS
Male x Female Passion ns ns ns ns ns ns ns *OOo ns
Male x Female Love ns ns ns ns ns ns ns ns ns
CONTROL VARIABLES
Blood Contamination ns ns .34* ns .35* ns ns ns
Ale or Drugs Last Night ns ns ns ns ns ns ns ns ns
* p < .05, ** p < .01, *** p < .001 ; RP6 = recovery period / 6
th
cortisol measure
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Tabic 5: Assessment of Control Variables
Women Men
slope error t-ratio P slope error t-ratio P
Intercept -2.73 1.14 -2.41 .017 -4.04 1.02 -3.98 .000
Blood Contamination .52 .12 4.23 .000 .52 .15 3.56 .001
Antibiotic .23 .18 1.30 ns .25 .35 .73 ns
Birth Control Pill .17 .09 1.94 .053
Aspirin -.17 .29 -.57 ns .08 .31 .25 ns
lbuprofen -.13 .12 -1.08 ns -.07 .14 -.53 ns
Cold Meds -.03 .20 -.16 ns -.45 .37 -1.24 ns
Allergy Meds .21 .30 .69 ns .06 .19 .30 ns
Asthma Meds .12 .24 .51 ns .10 .14 .73 ns
Cigarette Today .17 .53 .31 ns -.49 .85 -.57 ns
When Last Cigarette Today -.08 .18 -.45 ns .15 .29 .52 ns
Brush Teeth .07 .24 .28 ns -.09 .20 -.45 ns
Gums Bled -.56 .38 -1.45 ns .03 .36 .09 ns
Mouth Injury -.27 .18 -1.53 ns -.26 .19 -1.37 ns
Alcohol In Last 24 Hours .10 .78 .13 ns -.43 .29 -1.51 ns
Alcohol/Drugs Last Night .00 .63 .00 ns .60 .30 1.99 .048
When Eat/Drink Last -.02 .07 -.27 ns -.08 .06 -1.28 ns
Exercise -.06 .43 -.14 ns -.31 .37 -.86 ns
Time Went to Sleep .00 .03 .09 ns .04 .03 1.38 ns
Time Woke Up .01 .01 .60 ns .01 .01 1.10 ns
Sleep In Last 24 Hours -.01 .03 -.32 ns -.02 .03 -.90 ns
Sick -.21 .18 -1.19 ns .02 .17 .12 ns
Ethnicity -.01 .05 -.17 ns .04 .03 1.21 ns
Age .04 .05 .87 ns .09 .05 1.89 ns
Estimated Residual Degrees of Freedom = 172, 173
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Table 6: Level 2 Predictors of Main Sex Effects upon Entry
SEX TERMS Women Men
ENTRY POINT slope error t-ratio P slope error t-ratio P
Intercept -2.00 .08 -25.75 .000 -1.67 .08 -2.63 .000
Male Avoidance -.03 .05 -.53 ns -.14 .07 -2.11 .037
Male Anxiety .02 .04 .62 ns .09 .05 1.89 ns
Male Anxiety x Avoid .05 .05 1.00 ns .07 .06 1.13 ns
Male Sexual Passion .03 .04 .85 ns .08 .05 1.70 ns
Male Avoidance x Passion .03 .04 .81 ns -.06 .05 -1.13 ns
Male Anxiety x Passion -.05 .04 -1.33 ns .05 .04 1.06 ns
Male Love -.05 .06 -.94 ns -.18 .07 -2.63 .010
Male Avoidance x Love -.03 .05 -.52 ns .00 .07 .01 ns
Male Anxiety x Love .05 .06 .99 ns -.13 .07 -1.99 .048
Female Avoidance -.06 .06 -.99 ns -.15 .07 -2.1
1
.036
Female Anxiety .09 .04 2.23 .027 .07 .05 1.46 ns
Female Anxiety x Avoid .12 .06 2.19 .030 .05 .07 .80 ns
Female Sexual Passion -.02 .04 -.45 ns -.01 .05 -.24 ns
Female Avoid x Passion .07 .05 1.40 ns .15 .06 2.33 .021
Female Anxiety x Passion -.05 .04 -1.36 ns -.01 .05 -.16 ns
Female Love -.05 .07 -.77 ns -.26 .09 -30 .004
Female Avoid x Love -.11 .06 -1.85 ns .00 .07 -.05 ns
Female Anxiety x Love .08 .05 1.54 ns .09 .06 1.48 ns
Male x Female Passion -.02 .03 -.52 ns .00 .04 -.04 ns
Male x Female Love -.01 .04 -.16 ns -.06 .05 -1.30 ns
Blood Contamination .40 .12 3.45 .001 .33 .08 -2.63 ns
On Birth Control Pills .13 .08 1.70 ns
Alcohol or Drugs Last Night .37 .20 1.83 ns
Estimated Residual Degrees of 'reedom = 1 64
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Table 7: Level 2 Predictors of Linear Rate of Change upon Entry
LINEAR TERMS Women Men
ENTRY POINT slope error t-ratio P slope error t-ratio P
Intercept .23 .12 1.90 ns .19 .11 1.68 ns
Male Avoidance -.18 .08 -2.09 .038 .06 .09 .70 ns
Male Anxiety -.06 .06 -1.04 ns .13 .06 2.05 .042
Male Anxiety x Avoid -.02 .08 -.22 ns -.08 .09 -.94 ns
Male Sexual Passion .09 .06 1.60 ns .06 .07 .87 ns
Male Avoidance x Passion -.11 .06 -1.72 ns .03 .07 .44 ns
Male Anxiety x Passion -.01 .06 -.09 ns -.03 .06 -.55 ns
Male Love -.15 .09 -1.74 ns .02 .09 .19 ns
Male Avoidance x Love .02 .08 .29 ns .04 .10 .37 ns
Male Anxiety x Love -.09 .09 -1.06 ns .11 .09 1.24 ns
Female Avoidance -.02 .09 -.25 ns .10 .10 1.04 ns
Female Anxiety .04 .06 .71 ns -.12 .07 -1.81 ns
Female Anxiety x Avoid -.05 .09 -.56 ns -.07 .09 -.77 ns
Female Sexual Passion -.05 .06 -.87 ns -.16 .07 -2.43 .017
Female Avoid x Passion .00 .08 -.01 ns -.04 .09 -.43 ns
Female Anxiety x Passion .11 .06 1.86 ns .04 .07 .67 ns
Female Love -.17 .11 -1.61 ns .00 .12 -.02 ns
Female Avoid x Love .12 .09 1.28 ns .09 .10 .89 ns
Female Anxiety x Love -.04 .08 -.47 ns -.11 .08 -1.33 ns
Male x Female Passion .01 .05 .31 ns -.05 .05 -.99 ns
Male x Female Love -.03 .06 -.55 ns .00 .06 -.03 ns
Blood Contamination -.02 .18 -.10 ns .00 .25 .00 ns
On Birth Control Pills .06 .12 .46 ns
Alcohol or Drugs Last Night -.24 .29 -.84 ns
Estimated Residual Degrees of reedom = 1 64
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Table 8: Level 2 Predictors of Quadratic Rate of Change
QUADRADIC TERMS Women Men
ENTRY POINT slope error t-ratio P slope error t-ratio P
Intercept -.23 .06 -3.74 .000 -.28 .06 -4.56 .000
Male Avoidance .08 .04 1.97 .050 .00 .05 .02 ns
Male Anxiety .04 .03 1.40 ns -.07 .03 -2.05 .042
Male Anxiety x Avoidance .01 .04 .25 ns .05 .05 1.02 ns
Male Sexual Passion -.06 .03 -2.10 .037 -.03 .04 -.95 ns
Male Avoidance x Passion .06 .03 1.81 ns .00 .04 -.02 ns
Male Anxiety x Passion .03 .03 1.02 ns .01 .03 .38 ns
Male Love .07 .04 1.74 ns .04 .05 .72 ns
Male Avoidance x Love -.01 .04 -.12 ns -.01 .05 -.18 ns
Male Anxiety x Love .02 .04 .52 ns -.04 .05 -.78 ns
Female Avoidance -.02 .04 -.47 ns -.03 .05 -.56 ns
Female Anxiety -.01 .03 -.35 ns .07 .04 1.98 .049
Female Anxiety x Avoid .00 .04 .01 ns .01 .05 .12 ns
Female Sexual Passion .02 .03 .59 ns .11 .04 3.16 .002
Female Avoid x Passion .00 .04 .03 ns .01 .05 .20 ns
Female Anxiety x Passion -.04 .03 -1.39 ns -.03 .04 -.73 ns
Female Love .06 .05 i.13 ns .01 .06 .12 ns
Female Avoidance x Love -.03 .05 -.66 ns -.04 .05 -.67 ns
Female Anxiety x Love .00 .04 .04 ns .05 .04 1.05 ns
Male x Female Passion -.01 .02 -.45 ns .05 .03 1.71 ns
Male x Female Love .01 .03 .50 ns .02 .03 .54 ns
Blood Contamination .09 .09 .93 ns .03 .13 .20 ns
On Birth Control Pills .01 .06 .12 ns
Alcohol or Drugs Last Night .09 .15 .58 ns
Estimated Residual Degrees of 'reedom - 1 64
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Table 9: Level 2 Predictors of Main Sex Effects at Anticipation of Conflict
GENDER TERMS Women Men
ANTICIPATION POINT slope error t-ratio P slope error t-ratio P
Intercept -1.94 .08 -24.53 .000 -1.64 .08 -21.83 .000
Male Avoidance -.08 .06 -1.44 ns -.12 .06 -1.89 ns
Male Anxiety .01 .04 .18 ns .12 .04 2.90 .005
Male Anxiety x Avoidance .05 .05 .88 ns .05 .06 .81 ns
Male Sexual Passion .06 .04 1.48 ns .10 .04 2.18 .030
Male Avoidance x Passion .00 .04 .05 ns -.05 .05 -.99 ns
Male Anxiety x Passion -.05 .04 -1.25 ns .04 .04 .89 ns
Male Love -.09 .06 -1.67 ns -.17 .06 -2.65 .009
Male Avoidance x Love -.02 .05 -.36 ns .01 .06 .19 ns
Male Anxiety x Love .03 .06 .45 ns -.10 .06 -1.56 ns
Female Avoidance -.07 .06 -1.15 ns -.12 .07 -1.78 ns
Female Anxiety .10 .04 2.51 .013 .04 .04 .81 ns
Female Anxiety x Avoidance .1
1
.06 1.83 ns .03 .06 .47 ns
Female Sexual Passion -.03 .04 -.85 ns -.05 .04 -1 .22 ns
Female Avoidance x Passion .07 .05 1.35 ns .14 .06 2.30 .023
Female Anxiety x Passion -.02 .04 -.47 ns .00 .04 .11 ns
Female Love -.11 .07 -1.50 ns -.26 .08 -3.22 .002
Female Avoidance x Love -.07 .06 -1.18 ns .02 .07 .34 ns
Female Anxiety x Love .06 .05 1.25 ns .06 .06 .99 ns
Male x Female Passion -.01 .03 -.39 ns -.01 .03 -.39 ns
Male x Female Love -.02 .04 -.40 ns -.06 .04 -1.36 ns
Blood Contamination .40 .12 3.42 .001 .34 .16 2.06 .041
On Birth Control Pills .15 .08 1.94 .054
Alcohol or Drugs Last Night .30 .19 1.59 ns
Estimated Residual Degrees of reedom = 1 64
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Table 10: Level 2 Predictors of Linear Rate of Change at Anticipation of Conflict
LINEAR TERMS Women Men
ANTICIPATION POINT slope error t-ratio P slope error t-ratio P
Intercept .07 .08 .86 ns .00 .08 -.04 ns
Male Avoidance -.12 .06 -2.05 .042 .06 .06 1.06 ns
Male Anxiety -.03 .04 -.80 ns .08 .04 1.91 ns
Male Anxiety x Avoidance -.01 .05 -.19 ns -.05 .06 -.83 ns
Male Sexual Passion .05 .04 1.27 ns .03 .04 .78 ns
Male Avoidance x Passion -.07 .04 -1.59 ns .03 .05 .64 ns
Male Anxiety x Passion .01 .04 .39 ns -.02 .04 -.60 ns
Male Love -.10 .06 -1.66 ns .04 .06 .68 ns
Male Avoidance x Love .02 .06 .36 ns .03 .06 .45 ns
Male Anxiety x Love -.07 .06 -1.28 ns .09 .06 1.42 ns
Female Avoidance -.04 .06 -.61 ns .08 .07 1.24 ns
Female Anxiety .04 .04 .86 ns -.07 .04 -1.60 ns
Female Anxiety x Avoidance -.05 .06 -.82 ns -.07 .06 -1.09 ns
Female Sexual Passion -.04 .04 -.97 ns -.08 .04 -1.86 ns
Female Avoidance x Passion .00 .06 .00 ns -.03 .06 -.53 ns
Female Anxiety x Passion .08 .04 2.00 .047 .03 .04 .59 ns
Female Love -.13 .07 -1.78 ns .00 .08 .03 ns
Female Avoidance x Love .10 .06 1.53 ns .06 .07 .96 ns
Female Anxiety x Love -.04 .05 -.67 ns -.08 .06 -1.41 ns
Male x Female Passion .01 .03 .22 ns -.02 .03 -.53 ns
Male x Female Love -.02 .04 -.55 ns .01 .04 .26 ns
Blood Contamination .04 .12 .33 ns .02 .17 .11 ns
On Birth Control Pills .06 .08 .74 ns
Alcohol or Drugs Last Night -.18 .19 -.93 ns
Estimated Residual Degrees of reedom = 1 64
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Table 1 1: Level 2 Predictors of Main Sex Effects at Conflict
SEX TERMS Women Men
CONFLICT POINT slope error t-ratio P slope error t-ratio P
Intercept -1.97 .09 -21.86 .000 -1.72 .07 -22.97 .000
Male Avoidance -.12 .06 -1.88 ns -.08 .06 -1.32 ns
Male Anxiety .00 .04 .03 ns .15 .04 3.45 .001
Male Anxiety x Avoidance .04 .06 .73 ns .04 .06 .60 ns
Male Sexual Passion .07 .04 1.52 ns .10 .04 2.38 .018
Male Avoidance x Passion -.02 .05 -.38 ns -.03 .05 -.66 ns
Male Anxiety x Passion -.03 .04 -.72 ns .03 .04 .65 ns
Male Love -.12 .06 -1.94 .053 -.13 .06 -2.14 .034
Male Avoidance x Love -.01 .06 -.17 ns .02 .06 .39 ns
Male Anxiety x Love -.01 .06 -.13 ns -.06 .06 -.99 ns
Female Avoidance -.09 .07 -1.39 ns -.08 .07 -1.25 ns
Female Anxiety .11 .04 2.56 .012 .02 .04 .41 ns
Female Anxiety x Avoidance .08 .07 1 .22 ns -.01 .06 -.08 ns
Female Sexual Passion -.05 .05 -1.10 ns -.07 .04 -1.50 ns
Female Avoidance x Passion .07 .06 1.20 ns .12 .06 2.06 .041
Female Anxiety x Passion .01 .04 .29 ns .01 .04 .26 ns
Female Love -.16 .08 -1.97 .051 -.25 .08 -3.17 .002
Female Avoidance x Love -.03 .07 -.43 ns .05 .07 .70 ns
Female Anxiety x Love .04 .06 .78 ns .03 .06 .48 ns
Male x Female Passion -.01 .03 -.32 ns -.01 .03 -.29 ns
Male x Female Love -.02 .04 -.52 ns -.05 .04 -1.10 ns
Blood Contamination .45 .13 3.35 .001 .35 .16 2.18 .031
On Birth Control Pills .18 .09 2.09 .038
Alcohol or Drugs Last Night .23 .19 1.22 ns
Estimated Residual Decrees of reedom = 1 64
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Table 12: Level 2 Predictors of Linear Rate of Change at Conflict
LINEAR TERMS Women Men
CONFLICT POINT slope error t-ratio P slope error t-ratio P
Intercept -.17 .04 -3.94 .000 -.30 .04 -6.83 .000
Male Avoidance -.03 .03 -1.00 ns .07 .03 1.89 ns
Male Anxiety .01 .02 .56 ns .01 .02 .33 ns
Male Anxiety x Avoidance .00 .03 .00 ns .00 .03 .05 ns
Male Sexual Passion -.01 .02 -.69 ns .00 .02 -.04 ns
Male Avoidance x Passion -.01 .02 -.36 ns .03 .03 1.09 ns
Male Anxiety x Passion .04 .02 2.29 .023 -.01 .02 -.49 ns
Male Love -.02 .03 -.59 ns .08 .04 2.25 .025
Male Avoidance x Love .02 .03 .52 ns .02 .04 .53 ns
Male Anxiety x Love -.05 .03 -1.71 ns .05 .04 1.34 ns
Female Avoidance -.06 .03 -1.88 ns .05 .04 1.35 ns
Female Anxiety .02 .02 1.14 ns .00 .02 .14 ns
Female Anxiety x Avoidance -.05 .03 -1.56 ns -.06 .04 -1.74 ns
Female Sexual Passion -.02 .02 -.99 ns .04 .03 1.42 ns
Female Avoidance x Passion .00 .03 .04 ns -.02 .03 -.64 ns
Female Anxiety x Passion .04 .02 1.78 ns .00 .02 -.04 ns
Female Love -.07 .04 -1.75 ns .01 .05 .23 ns
Female Avoidance x Love .06 .03 i .96 .051 .03 .04 .69 ns
Female Anxiety x Love -.03 .03 -1.24 ns -.03 .03 -.92 ns
Male x Female Passion .00 .02 -.26 ns .03 .02 1.60 ns
Male x Female Love -.01 .02 -.30 ns .03 .02 1.26 ns
Blood Contamination .13 .06 2.03 .044 .05 .10 .49 ns
On Birth Control Pills .07 .04 1.59 ns
Alcohol or Drugs Last Night -.09 .11 -.78 ns
Estimated Residual Degrees of Freedom = 164
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Table 13: Level 2 Predietors of Main Sex Effects During at Recovery Point 6
SEX TERMS Women Men
RECOVERY POINT (#6) slope error t-ratio P slope error t-ratio P
Intercept -2.15 .09 -23.53 .000 -1.99 .07 -28.87 .000
Male Avoidance -.11 .06 -1.68 ns -.04 .06 -.74 ns
Male Anxiety .02 .05 .51 ns .13 .04 3.25 .002
Male Anxiety x Avoidance .05 .06 .78 ns .05 .05 .98 ns
Male Sexual Passion .04 .04 .84 ns .09 .04 2.29 .023
Male Avoidance x Passion .00 .05 -.06 ns -.01 .04 -.33 ns
Male Anxiety x Passion .01 .04 .15 ns .02 .04 .64 ns
Male Love -.11 .06 -1.68 ns -.07 .06 -1.28 ns
Male Avoidance x Love .00 .06 -.05 ns .03 .06 .56 ns
Male Anxiety x Love -.03 .06 -.47 ns -.05 .06 -.82 ns
Female Avoidance -.13 .07 -2.00 .047 -.06 .06 -1.03 ns
Female Anxiety .12 .05 2.76 .007 .04 .04 1.09 ns
Female Anxiety x Avoid .05 .07 .78 ns -.04 .06 -.69 ns
Female Sexual Passion -.06 .05 -1 .22 ns -.01 .04 -.15 ns
Female Avoid x Passion .08 .06 1.20 ns .11 .06 2.06 .041
Female Anxiety x Passion .02 .05 .45 ns .00 .04 .05 ns
Female Love -.18 .08 -2.16 .032 -.24 .07 -3.33 .001
Female Avoidance x Love .00 .07 -.04 ns .05 .06 .81 ns
Female Anxiety x Love .03 .06 .44 ns .03 .05 .51 ns
Male x Female Passion -.02 .03 -.49 ns .02 .03 .78 ns
Male x Female Love -.02 .04 -.48 ns -.02 .04 -.57 ns
Blood Contamination .55 .14 4.09 .000 .39 .15 2.61 .010
On Birth Control Pills .22 .09 2.54 .012
Alcohol or Drugs Last Night .21 .17 1.22 ns
estimated Residual Degrees of Freedom = 164
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Table 14: Level 2 Predictors of Linear Change at Recovery Point 6
LINEAR TERMS Women Men
RECOVERY POINT (#6) slope error t-ratio P slope error t-ratio P
Intercept -.44 .08 -5.66 .000 -.62 .09 -7.32 .000
Male Avoidance .07 .05 1.28 ns .07 .07 .97 ns
Male Anxiety .06 .04 1.62 ns -.07 .05 -1.56 ns
Male Anxiety x Avoidance .01 .05 .23 ns .06 .07 .89 ns
Male Sexual Passion -.09 .04 -2.33 .021 -.04 .05 -.81 ns
Male Avoidance x Passion .06 .04 1.48 ns .03 .05 .53 ns
Male Anxiety x Passion .08 .03 2.22 .028 .00 .04 .07 ns
Male Love .07 .05 1.29 ns .12 .07 1.75 ns
Male Avoidance x Love .01 .05 .18 ns .01 .07 .12 ns
Male Anxiety x Love -.03 .05 -.47 ns .00 .07 .03 ns
Female Avoidance -.08 .06 -1.48 ns .02 .07 .22 ns
Female Anxiety .01 .04 .30 ns .08 .05 1.74 ns
Female Anxiety x Avoid -.05 .06 -.86 ns -.05 .07 -.79 ns
Female Sexual Passion .00 .04 .00 ns .17 .05 3.39 .001
Female Avoid x Passion .00 .05 .05 ns -.01 .07 -.16 ns
Female Anxiety x Passion -.01 .04 -.31 ns -.03 .05 -.63 ns
Female Love .01 .07 .08 ns .02 .09 .22 ns
Female Avoidance x Love .03 .06 .47 ns -.02 .07 -.21 ns
Female Anxiety x Love -.03 .05 -.65 ns .03 .06 .41 ns
Male x Female Passion -.02 .03 -.56 ns .08 .04 2.25 .025
Male x Female Love .01 .04 .30 ns .05 .05 1.10 ns
Blood Contamination .23 .12 1.99 .048 .08 .19 .41 ns
On Birth Control Pills .08 .08 1.00 ns
Alcohol or Drugs Last Night .02 .22 .09 ns
Estimated Residual Degrees of - reedom = 1 64
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Figure 1 : Effect of Love on Men (centered on entry point)
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Figure 2: Effect of Sexual Passion on Men (centered on anticipation point)
C/3
O
>
o
o
C/3
u
-I .394
-1.412
-1 .430
-1 .448
-1 .466
-1 .484
-1 .502
-1 .520
-1 .538
-1 .556
-1.574
-I .592
-1.610
-I .628
-1.646
-1 .664
-I .682
-I .700
-1.718
-1.736
-1 .754
-I . 772
-1 .790
-1 .808
-1 .826
-1.844
-1.862
-1 .880
-1 .898
-1.916
-1.934
-1 .952
-1 .970
-1 .988
-2.006
-2.024
-2.042
-2.060
-2.078
-2.096
-2.114
-2.132
-2.150
70
Figure 3: Interaction of Anxiety and Sexual Passion on Linear Term of Women (centered on
anticipation point)
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Figure 4: Effect of Love on Men (centered on anticipation point)
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Figure 5: Effect of Sexual Passion on Men (centered on conflict point)
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Figure 6: Effect of Love on Men (centered on conflict point)
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Note: This plot includes the effect of love on the linear term.
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Figure 7: Effect of Love on Women (centered on conflict point)
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Figure 8: Interaction of Love and Avoidance on Linear Term of Women (centered on conflict
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Figure 9: Effect of Partner Sexual Passion on Women (centered on entry)
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Figure 10: Combined Effects of Love on Women (centered on conflict point)
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Figure 1 1 : Combined Effects of Love on Men (centered on conflict point)
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Figure 12: Effect of a Partner Sexual Passion on Men (centered on entry)
Timeline
Figure 13: Items from Rubin’s (1970) Love Scale:
1 . If [loved one] were feeling badly, my first duty would be to cheer him/her up.
2. I feel that I can confide in [loved one] about virtually everything.
3. I find it easy to ignore [loved one]’s faults.
4. I would do almost anything for [loved one].
5. 1 feel very possessive toward [loved one],
6. If I could never be with [loved one], I would feel miserable.
7. If I were lonely, my first thought would be to seek [loved one] out.
8. One of my primary concerns is [loved one]’s welfare.
9. I would forgive [loved one] for practically anything.
10. I feel responsible for [loved one]’s well being.
1 1 . When I am with [loved one], I spend a good deal of time just looking at him/her.
12. I would greatly enjoy being confided in by [loved one],
1 3. It would be hard for me to get along without [loved one].
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